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Rockefeller Will Pipe Oil Across America 


Gigantic Scheme to Cost Millions that will make the Standard 
Oil Company Independent of Railroads, and will Revo- 
lutionize the Methods of Transportation 


Smoke that rolls from a thousand stacks 
and, commingling into one dense, massive 
cloud, is wafted out over the lake, enshroud- 
ing water and commerce in its gloom: rows 
of giant iron kettles, under which furnaces 
burn day and night; huge storage tanks 
dotting the ground as far as the eye can 
reach; sedulous, grimy streets as black as 


refinery in the world, which soon is to be 
made of three-fold more importance 
through a vast scheme of developing the 
new southern and western oil regions. 
Above and below ground is a network of 
pipes of flowing oil, and the Whiting plant 
is the heart that pumps through these iron 
veins the life-blood of the Rockefeller mil- 


Great City of Tanks and Smokestacks at the World’s Largest Oil Refinery 


night, a city of perpetual exertion, a city of 
mystery whose happenings are rarely known 
and whose strictest law is secrecy. This is 
the colossal plant of the Standard Oil Com- 
pany, at Whiting, Ind, the largest oil 


lions, The plant is to be made the radiat- 
ing point of the oil industry in America, 
From it pipe lines are to extend in all direc- 
tions, tapping every oil region in the coun- 
try. 
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Handling the entire crude oil production of 
the East, West and South, through under- 
ground pipe lines, instead of by railroad tank 
ears, is contemplated in the great develop- 
ment plan. Streams of oil flowing under- 
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Bayonne, N. J.—many people in Chicago 
scarcely know there is such a place in ex- 
istence as Whiting, Ind. Few of the stu- 
dents of the University of Chicago, endowed 
by Rockefeller, know that over their very 


Scene in the Crude Oil Refinery Department 


ground through connected pipe lines extend- 
ing all the way from Port Arthur, Texas, 
through the oil regions of Oklahoma, Kansas, 
Indiana, Ohio and the East, to New York 
City, a distance of more than 2,500 miles, 
will be the result when the scheme material- 
izes. From this great “trunk pipe line” 
branches will extend to all the Standard Oil 
refineries. This system of underground oil 
transportation will make the Standard Oil 
Company entirely independent of the rail- 
roads for handling crude oil. It will save 
the company willions of dollars annually in 
freight expenses and will annul the anti-re- 
bate law so far as the Rockefeller interests 
are concerned, for Rockefeller will no longer 
have any cause for accepting rebates from 
railroads as none of them will be transport- 
ing his crude oils. 

The Whiting plant is practically to become 
the central plant of a mammoth pumping 
system that will have streams of oil speed- 
ing underground across the continent, from 
the Gulf of Mexico to New York City. A visit 
to this great refinery, where tanks, stills, 
pipes, pumps and other machinery for build- 
ing other refineries are now stacked up ready 
for shipment, is replete with interest. The 
plant is but 20 miles from Chicago, and 
though it is twice the size of the next larg- 
est oil refinery in the world—the one at 


institution of learning rolls the smoke from 
a center of energy that is Rockefeller’s 
greatest source of wealth. This is all be- 
cause of the policy of secrecy that is early 
instilled into every person that derives his 
livelihood from the Standard Oil Company. 

“The greatest offense an employe of the 
Whiting plant can commit is to talk,” said 
an old resident of Whiting. This is certainly 
true, for, from no official, from the lowest 
paid ash carter to the vice-president, can 
any reliable information be obtained as to 
the extent or operation of the plant. No 
stranger is permitted to enter the works; 
few reports of accidents that- occur here 
ever reach the outside world. Workmen are 
often carried from the shops dead and 
dying, but their closest friends and even 
their relatives may never know the cause. 

The Standard Oil employes at Whiting 
are paid good salaries, they are treated well 
and may hold their positions through life 
by doing fair work if they will not talk. 
but talk they must not. 

Disguised as a laborer of the Whiting 
plant, I, with some difficulty, succeeded in 
making my way through the great refinery 
and, with the aid of a hand camera, I took 
the first photographs of the Whiting plant 
that were ever obtained. Photographing 
any of the buildings or works here is 


7 


> 
J 
¥ 
> 


POPULAR 


strictly prohibited. My camera was a box- 
shaped affair that could not be readily rec- 
ognized as a picture-taking machine and 
was arranged so as to look more like a 
lunch basket. I walked straight forward 
without asking any questions, as though I 
were perfectly familiar with the establish- 
ments and the guards did not hinder me. 
My greatest trouble came when I wandered 
into a section of the plant that is mal- 
odorous with a nauseating gas that none 
but the inured can endure. Not knowing 
this I plodded on until a sickly feeling in- 
formed me that I must make my way out 
as speedily as possible. This I did, and 
with safety, but several times I thought 
the gas would overcome me before I could 
escape its terrible fumes. 

This gas is said to have caused the death 
of a number of persons. It has a strange 
effect on the hair, beard and eyebrows of 
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purchased from Jacob Forsyth and Henry 
Scharge. It was from the beginning the 
Standard Company's largest plant and the 
world’s largest retinery, and it has been 
added to and improved since then until its 
capacity is now more than doubled. At 
present there are more than 200 stills in 
which the crude oil is refined on the same 
principle that is employed in distilling 
whisky. The oil stills are immense kettles 
under which furnaces are kept burning. The 
vapor passes through coiled pipes cooled 
by water and is thus condensed into various 
oil products. 

An eight-inch pipe line, reaching to the 
retinery from Lima, O., 200 miles, and fed 
by wells of the Ohio and Indiana fields en 
route, furnishes the present erude_ oil 
supply. There are pumping stations 50 
miles apart all along this pipe line, and at 
each station there are about 10 men em- 


Rows of Stills as Far as the Eye Can Reach 


some of the workmen, sometimes giving 
to them a grassy hue. Whiting, Ind., may 
be said to be the only town in the world 
with citizens having green beards and hair. 

The Whiting refinery was established in 
1889, when two whole sections of land were 


ployed. The cost of transporting the oil 
through this pipe line is about one-tenth of 
what it would be if shipped by rail. The 
line pumps into Whiting each day an 
amount of oil averaging 300 cars, which is 
the present capacity of the plant. This 


0 

| 

H = 

— 
; 

| 


POPULAR MECHANICS. 


eapacity is to be greatly increased when 
the proposed improvements are made and 
when the great inter-state pipe line system 
is in operation. 

The oil on reaching the plant through the 
pipe line is pumped into the immense stor- 
age tanks, of which there are 112 at the 
Whiting works. Each of these tanks holds 
90,000 barrels of oil. The tanks are each 
90 feet in diameter and 60 feet high. The 
oil which comes through the pipe line in 
excess of the consumption is stored in the 
tanks. The entire works, covering 1,200 
acres, are connected with this 8-inch pipe 
line that supplies the plant. The connect- 
ing lines, of which there are a myriad, 
stretch in all directions above ground and 
under ground. 

All the products that can be manufac- 
tured from crude oil are made at the Whit- 
ing plant. There is manufactured every- 
thing from naphtha and the finest illum- 
inating oils to tar and paraffin wax, from 
which chewing gum and wax candles are 
made, It seems odd to think that chewing 
gum is made from kerosene oil, but even 
this has been accomplished through Rocke- 
feller’s exertions to convert oil into as many 
uses as possible. 

The Whiting refinery, as well as being 
the center of the new pipe-line system, is 
the world’s academy of the oil industry. 
Here are discovered all the new oil prod- 
ucts; the new methods of handling and re- 
fining, and men are employed-to do nothing 


else except devise new and improved ideas. . 


M. W. Burton, superintendent of the plant, 
is one of the world’s mest famous expert 
oil chemists. He has under him a corps of 
experts whose sole duty is to experiment 
with the oil to see what can be done with 
it; what new products can be made from 
it; what new methods for handling it can 
be discoyered.~ Painful and serious acci- 
dents have several times happened to the 
chemists, it. is said, from the dangerous 
gases produced from the oils, but their 
work goes on uninterruptedly, year in and 
year out. The chemists have before them 
a miniature oil refinery containing every 
department of the big, real plant and ex- 
periments are made continuously with a 
view of improving each and every line of 
the work. It is due to these chemists’ ef- 
forts that so many different kinds of prod- 
ucts are now obtained from crude oil. 

The first product of the still as the vapors 
condense are the lighter oils, such as naph- 
tha, gasoline, etc. As the condensation 


proceeds on down the worm the heavier 
products result. They are such as ordinary 
kerosene, lubricating oils, fuel oils, ete. Each 
still is allowed to run about one week, when 
the fires are drawn and it is cleaned out. 
In the bottom of the still is a sediment 
that has formed, and this is called oil coke. 
It is the universal fuel of Whiting, Ind., lit- 
tle coal or wood being used by any of 
the residents of that city. The coke sells 
for $3.50 a ton. It is much lighter and 
goes much further than a ton of hard coal. 
It saved the people of Whiting and adjoin- 
ing districts from suffering during the coal 
famine. Unti! a few years ago this sedi- 
ment was used to fill sloughs and men 
were hired to haul it away. 

Even after the pipe line is shut off there 
is a deadly gas that escapes from the stills 
after the fire is drawn, and numerous fatal 
accidents have resulted to men who have 
entered to remove the coke too early. 
Always, however, the men go down into the 
stills before they are cooled. They wear 
wooden shoes to prevent the heated sedi- 
ment from burning their feet. 

In making paraffin wax, one of the most 
important industries of the establishment, 
the crude oil is distilled into a dense, al- 
most solid substance, The wax is perfectly 
white and not disagreeable to the taste. 
Tar manufacture is another important in- 
dustry at the plant. There are numerous 
tar stills and the tar is produced by another 
method of distillation. 

Besides the men whose duty it is to study 
out new products that can be obtained 
from oil, there is a corps of expert mechan- 
ics employed to devise means of economiz- 
ing iabor, of substituting machinery for 
hired help; and it is wonderful to note the 
success of their efforts. Everywhere about 
the plant there is the rush and roar of ex- 
treme energy and exertion, but the part the 
men play in the great manufactory is small. 
Improved machinery is doing the work; 
not that the employes are fewer than they 
ever were before, but the capacity of the 
plant is daily increased by new contrivances 
that make one man’s efforts productive 
of greater results. In the entire Whiting 
plant, a veritable Colossus of modern indus- 
try, but 2,500 men are employed. The pay 
roll averages $140,000 a month. Shoveling 
coal requires the efforts of more men than 
any other single occupation, and it is a 
puzzle to the outside world to explain why 
the plant that handles more oil than any 
other plant in existence should itself burn 


4 


POPULAR 


coal instead of fuel oil. It takes 700 men 
to lift the coal shovel that fires the Whiting 
plant, which burns 200 car loads of coal 
a day. 

The Whiting plant is under the direct su- 
pervision of W. P. Cowan, first vice-president 
of the Standard Oil Company, whose office 
is at the western headquarters of the com- 
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of a dense, 
water. 


black cloud enshrouding the 

While the Whiting plant is at present fed 
from the Ohio and Indiana fields, it is be 
lieved that this arrangement is to be 
changed and that the new Kansas oil fields 
are soon to supply this greatest of the 
world’s refineries. In that event the Ohio 


Streets of Grime as Black as Night 


pany, 5 Randolph street, Chicago. It is Mr. 
Cowan who is at the head of all the vast 
improvements the company now has in con- 
templation in the West. 

Outside of the packing houses there is 
probably no industry subsidiary to Chicago 
of half such consequence as the oil refinery 
at Whiting. The value of the plant, as esti- 
mated by city officials, and real estate 
men of Whiting and other parts of Indiana, 
is $35,000,000. The company pays taxes on 
$3,000,000 of property. The plant is the 
only source of revenue of the town of Whit- 
ing, which has a population of 6,000. The 
Whiting plant is dotted with enormous 
smokestacks, and an idea of the value of the 
establishment might be obtained when it is 
stated that these smokestacks cost $5,000 
each to erect. The stacks reach 100 feet in 
air and from them rolls the smoke which 
from the lake gives the plant the appearance 


and Indiana oil will be used to supply the 
eastern refineries, and the Kansas City re 
finery, that is soon to be built, at present to 
refine Kansas oil, will in time obtain its 
crude oil supply through pipe lines tapping 
the Oklahoma and Indian territory 
and possibly the Texas fields. 

The anti-rebate law is indirectly respon- 
sible for the establishment of the mammoth 
pipe line system that threatens in time to 
reach from ocean to ocean across the United 
States. The law was aimed at the Standard 
Oil practices which so effectively restricted 
competition a few years ago. 

Since 1902 the United States has led the 
world in the production of petroleum and the 
output is still increasing by the constant 
opening up of new fields. Russia, the near- 
est competitor to the United States, in its 
last report shows a decline. In 1902 the 
United States produced 48 per cent of the 
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entire petroleum output of the world and the 
figures doubtless will be greatly increased 
when the report of 1903 is issued. In 1902 
the United States produced 88,377,722 bar- 
rels, Which was 8,266,862 barrels more than 
Russia and 19,377,722 barrels more than the 
preceding year’s production of the United 
States. Russia’s production showed a de- 
cline of 4,628,512 from the preceding 
year. 

For this increase the United States is in- 
debted to the West and South. But for them 
the output would have fallen far below that 
of Russia and in fact would have shown a 
decrease compared with the production of 
1901. All the old eastern oil fields which 
have heretofore been the principal source of 
the Rockefeller millions and of the big Amer- 
ican oil production show a falling off. The 
great Appalachian field, whose supply was 
once declared inexhaustible, fell off 2,599,384 
barrels, or 4.76 per cent. ‘This, too, after 
there had been sunk in this field 1,562 more 
wells than were opened in the previous year, 
in a desperate but vain effort to retain its 
regular output. 

Pennsylvania showed a decrease of 4.45 
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supply the world with oil and that the sup- 
ply must come from the West and South. 
The eastern United States fields and the 
Russian fields are falling off and the western 
and southern United States fields are in- 
creasing in enormous proportions. Besides 
this, new western and southern fields are 
being constantly discovered. Alaska is re- 
garded as an important field for prospecting 
at present. 

The Standard Oil Company, therefore, has 
recognized the coming great importance of 
the new oil fields as the future source of 
supply and has taken steps toward their 
development to a high degree. For this pur- 
pose the vast improvements are to be made 
at a cost of probably $200,000,000. The im- 
mediate improvements, besides the numer- 
ous pipe line constructions, include the ereec- 
tion of a big refinery at Kansas City, the em- 
ployment of a fleet of oi! steamers on the 
Great Lakes, and the construction of ports 
specially for the docking of the oil steamers. 
Five of these oil steamers are already built 
and will be placed in commission this season. 
A pipe line will at once be built to carry oil 
from Neodesha, Kan., where there is a small 


Distilling Kettles as Seen From a Distance 


per cent; New York of 7.20 per cent; Ohio, 
2.93 per cent; West Virginia, 4.68 per cent, 
and Illinois, 20 per cent. Texas showed an 
increase of 311 per cent; California, 59 per 
cent: Kansas, 85 per cent; Indiana, 30 per 
cent: Indian Territory, 270 per cent, and 
Kentucky and Tennessee, 35 per cent. 
These figures tell volumes. They would 
indicate that the United States is destined to 


refinery now ‘ocated. Pipe lines already 
branch out to different sections of the Kansas 
fields. The Kansas City plant will contain 
30 stills for refining oil and there will be an 
acid plant, paraffin works, candle works, and 
facilities for the manufacture of all kinds of 
illuminating and lubricating oils, gasoline, 
axle grease, tar, etc. The plant will com- 
prise 120 acres. 
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A pipe line is planned to run from Whiting 
to Neodesha, Kan., which will then give a 
continuous line from Kansas City to Chicago 
and thence to Lima, 0. By this time pipe 
lines will have been built east from Lima to 
Bayonne, N. J., where the second largest re- 
finery in America is located. Bayonne is just 
across the bay from New York and is con- 
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nected by pipe lines with all the great east- 
ern oil fields. The next step in the gigantic 
plan will be the building of a pipe line from 


CONVENIENTLY BUILT AUTOMOBILE. 


New Paris Type Has a Body That Can be Tipped 
Up For Repairs 


An oddly built automobile, which has 
made its appearance in Paris, may suggest 


Martini-Built Automobile with Body 
Tipped 


507 


the Beaumont oil fields to Kansas City. This 
will complete the chain of pipe lines from 
the Gulf of Mexico to the Atlantic ocean and 
from them branches will extend to every oil 
district in the South, West and East. 

The mammoth scheme of developing the 
Kansas oil fields, shows that the Standard 
company expects more from that source of 


Map Showing Proposed Pipe Lines and Those Already Built. 


Dotted Line Indicates Route oi Proposed Pipe Lines 


supply than has been suspected. The Ohio 
and Indiana oil, which at present supplies 
the Whiting plant, is needed for the eastern 
refineries, as the supply there is so rapidly 
diminishing. Refineries at Lima, O., Cleve- 
land, Titusville, Pa., Franklin, Pa., and other 
points are all supplied from the Ohio, Penn- 
sylvania and other eastern fields. 

The Whiting, Ind., refinery is larger than 
all these eastern refineries combined, and 
since it is to become the center of the great 
Rockefeller manufacturing interest 
and importance will be greatly increased. 
The Whiting pliant is to become what might 
be termed the capital of the oil world 


its size 


a new method of constructing these vehi- 
cles. The machine is known as the Martini 
type and is so built that its body can be 
lifted up to give easy access to all parts 
of the machinery for speedy repairs. This 
should prove a great convenience in case of 
accident on the road. The car illustrated 
is the one in which Capt. H. H. P. Deasy 
drove up the mountain railway to the sum- 
mit of the Rochers de Naye. It has 20 horse- 
power and is of the same type as the vebi- 
cle that won the gold medal in the European 
1000-mile reliability trials. It is placed on 
a seetion of the cog-wheel track set at an 
angle equivalent to the average 
that had to be negotiated. The drive on 
the top speed of the four forward ones is 
direct. Ball bearings are employed through 
out the mechanism. 
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‘*‘Water Curtain,’’ a Perfect Theatre Protection 


It Completely Covers the Proscenium Arch With a 
Liquid Wall 


Solid sheets of water rising from the 
footlights and stretching across the proscen- 
ium arch, forming a wall of water com- 
pletely separating the stage from the audi- 
torium—this may be the fire curtain of the 
future. The “water curtain,’ which will 


curtain will also lift the smoke so that the 
auditorium will be clear and the audience 
can walk right out. Such a curtain might 
have prevented the Iroquois disaster. 

The curtain of water is produced by a 
peculiarly shaped nozzle attached to a piece 


Water Curtain Three Layers Thick and 100 Feet Wide as Tested 
on the Streets of Boston 


doubtless be installed in all first-class play 
houses of the future, is the invention of 
John W. Regan, late chief of the Boston fire 
department, and is called the “Regan.” 

A pipe leads from a main in the street 
underneath the stage to the centre of the 
proscenium arch. The nozzle is screwed on 
to it flush with the top of the stage floor. 
If there is not pressure enough from the 
street, which should be at least 60 Ibs., it 
must be supplied from a tank from above. 

This will give three sheets of water 150 
feet wide and 60 feet high. Of course there 
is the double action of the water going up 
and coming down. One of these curtains 
will protect the Boston theatre stage which 
is the largest stage in the world. The water 


of pipe with an elbow extending upward. 
Across the nozzle are three slots, each about 
a quarter of an inch wide and extending 
from side to side. The top of the nozzle is 
not unlike a two-wick burner of a kerosene 
lamp. The nozzle, however, has three slots 
and from them water radiates in three sep- 
urate sheets making « water curtain three 
layers thick forming a barrier absolutely 
impervious to flame. 

The illustration shows the “water cur- 
tain” in a test exhibition on the streets of 
Boston. It will be noticed that the water 
flares out like a great fan, 50 feet high and 
100 feet wide. Not only for theatre cur- 
tains, but for the interior and exterior of 
buildings is the invention designed. 
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Terrible Tragedy of the Submarine “Al.” 


A True Story of the Loss of a Gallant Craft and Crew at the 
Recent Maneuvers in England 


England has furnished to the navies of the 
world this terrible lesson on the necessity of im- 
proved periscopes enabling submarines to better 
see their way under wat«r: 


CHAPTER I. 
Of the 29 submarine torpedo boats pos- 
sessed by the British government, the “A1” 
as her name might imply, was the pride of 


tall conning tower plated with 4-inch steel, 
and a platform deck for the use of the 
crew when running awash. She was pro- 
pelled by one screw, which was driven by 
a gasoline engine when running on the sur- 
face. In this trim she is reported to have 
made 15 knots an hour, which would make 


Sectional View Showing Interior of the ‘‘Al.’*«-The Upper Right-Hand 
Corner Cut is of Her Gallant Commander Lieutenant Mansergh 


that fleet of little under-water maneuverers. 
She was manned by the pride crew of Brit- 
ish sub-aquatic navigators and all England 
was proud of her. There was a week of 
maneuvers at Portsmouth participated in 
by many splendid vessels of many kinds 
and witnessed by England’s royalty. The 
“Al” was the most picturesque figure of 
these maneuvers. To show his apprecia- 
tion of the agile little submarine and her 
daring crew his Royal Highness, the Prince 
of Wales, boarded her in person and com- 
plimented the commander. As handsome 
as he was daring was Lieutenant Mansergh, 
who commanded the “Al”. He was as- 
sisted by Sub-Lieutenant John Churchill of 
noble British descent, and by a crew of 
nine petty officers and seamen as brave as 
ever rode with a boat above or beneath the 
waves, 

The “Al” was the latest and most pow- 
erful of the British submarines. When sub- 
merged she displaced 180 tons. She was 
100 feet long and 10 feet diameter with a 


her the fastest submarine in the world. 
Under water she used an electric motor, 
supplied with current from storage bat- 
teries and capable of taking her 82 miles 
at the rate of eight knots. The hull of the 
boat was of steel from one-half to a quar- 
ter of an inch thick, supported by strong 
framing and further stiffened by bulkheads, 
which divided her into compartments. She 
had one torpedo tube in her bow, differing 
in this from all other subsequent sub- 
marines, which have two tubes. She car- 
ried 850 gallons of gasoline and a large 
quantity of air compressed in steel flasks 
under a pressure of 2,000 pounds to the 
square inch. She dived porpoise-fashion; 
that is, she did not sink by admitting water 
ballast, but by setting her horizontal rud- 
der downwards, when ber movement in the 
water made her take a “header.” Of course, 
as a preliminary her trim was adjusted so 
as to offer very little resistance or buoy- 
ancy. To regain the surface she set her 
horizontal rudders upwards or in an 


emergency could expel water ballast from 
her ballast tanks, With this equipment the 
“Al” excelled all her rivals in quick move- 
ments and her wondrous work won ap- 
plause at every turn. 

CHAPTER II. 

It was the last day of the week's maneu- 
vers, at Portsmouth—Friday, March 18—and 
every day the “Al” had distinguished her- 
self. In the afternoon all the submarines 
were close in shore giving many and varied 
demonstrations of their prowess. The “A1” 
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out but no tidings of the boat were ob- 
tained. 
CHAPTER III. 

Elated over her achievements and the 
high compliment that had been paid her by 
the Prince of Wales, a couple of days be- 
fore, the gallant crew of the “Al” had de- 
cided to close the week’s maneuvers with 
another brilliant feat. She submerged her- 
self off the Nab Lightship and waited for 
the “bully” of the attacking cruisers to pass 
when she intended to torpedo the vessel 


Steering The Submarine by Means of the Periscope 


was seen to submerge herself and her per- 
iscope Was seen protruding above the sur- 
face of the sea. The “Berwick Castle” a 
passenger liner on her way from Southamp- 
ton to Hamburg passed in their midst while 
the little boats were darting in and out of 
the water. The Berwick Castle called out 
through megaphone to the umpire’s yacht, 
“Fire Queen,” that she had been struck by 
something. Little attention was paid to 
this, however, and the manuevers went on. 
Two hours later the time for the closing of 
the day’s program arrived and the signal 
was given for the submarines to return to 
Spithead. Two of the submarines, includ- 
ing the “A1”, failed to appear at the ap- 
pointed time. An hour passed and one of 
the missing vessels arrived, but it was not 
the “A1”. Another hour and still England's 
finest submarine was missing. Glasses 
scanned the water and searchers were sent 


that had successfully defied so many at- 
tempts before. As she was waiting the 
great passenger liner, the “Berwick Castle”. 
came up at high speed from a different 
quarter. 

The day was dark and hazy and because 
of the imperfect view afforded by the best 
periscopes, the officers were unable to see 
the approaching ship. The great liner 
passed directly over the little submarine 
tearing off the top of her conning tower. 
There was a moment of awful consterna- 
tion as the water came rushing in from 
above on the officers and crew. There was 
no escape. The curved iron walls of the 
vessel hemmed them in on every side. A 
sea of water was overhead; the ocean’s 
bed below. No air—only water; it strangled 
them. The boat was filled, and in their 
struggles with death they felt the gallant 
“Al” diving deeper than she had ever dived 
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THE LESSON. 

Even when the conning tower of a sub- 
marine is above water, the periscope affords 
the only means its occupants have of de- 
termining what is happening on the surface 
of the water above. This periscope, as at 
present coustructed, does not cover the 
whole horizon, but only a small section of 
it, so that if the officer in charge was intent- 
ly watching one quarter of the horizon, a 
ship might come up quickly from another 
quarter without his ever seeing it. Prob- 
ably the officer in charge of the “Al” saw 
nothing whatever of the “Berwick Castle,” 
or if he did see her, it was too late. An im- 
proved periscope, enabling a wide range of 
vision, would have prevented the awful 
disaster to the “A1.” The improvement 
must be made before the submarine can be 
ealled a success, 


Watching the Monometers 
While Running Submerged 


before. She was going to the bottom. 
On down she went and settled on the 
floor of the sea forming a sepulchre 
for the remains of the gallant officers 
and crew—like an ocean's magic cof- 
fin, which in punishment of the men 
who had dared stray beyond the 
natural elements of man, had en- 
tombed them alive and borne them 
dying and dead to the ocean’s grave- 
yard, 


CHAPTER IV. 

Saturday morning came and all at } 
Portsmouth harbor were in anxiety 
over the missing submarine. Some 


t- one recalled the fact that the liner 
“Berwick Castle,” had signalled the | 
ra tJ umpire’s yacht on the day before that 
it 3 she had been struck by something. 
Ail then said that this must have 

se caused the sinking of the “Al.” Div- 
st ers were sent down and sure enough 
2e there lay the submarine with all her 3 
er q officers and crew but one man dead in- 
ne side. 
- Then began the work of clearing the 
2y vessel of water by pumping in com- 
a pressed air. That same day the fol- 

- lowing telegram was received from 
“J the Prince of Wales: 
“The Princess and I are deeply 


F q shocked to hear of the terrible dis- 


od aster to Submarine ‘Al’ and the 1088 py oaing the “Al” From the Bottom of the 
“a of her whole crew. We grieve to go, Showing the Exact Position in which 
pj 


think of the relatives of those who ¢ne Boat was Found.«-The Size of the Sub- 
int r are gone,and we feel deeply for you marine is Exaggerated in Order to Secure 
ed in this sad catastrophe.—George.” a Pictorial Quality, 
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HOW THE ADMIRAL CONTROLS THE SHIP. 


The modern admiral controls the whole 
working of his ship from the small bomb- 
proof chamber known as the conning- 
tower. He has the steersman at his elbow 


Admiral Togo on His Flag Ship 


and on the right and left of the wheel 
stand the “telegraphs” which communicate 
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to the engine room the orders: “Full steam 
ahead,” “Full steam astern,’ “Half steam 
ahead, or astern,” “Dead slow,” “Stand vy,” 
and “Stop.” There is communication by 
speaking tubes and electric bells with every 
part of the ship, and each gun may be said 
to be practically fired by the admiral. The 
positions of Admiral Togo and his officers, 
shown in the illustration, are from a Japa- 
nese picture, but the details of the arrange- 
ment of the conning tower were supplied by 
a naval expert. 


> 


“DANGER SIGNALS” FOR SUBMARINES. 


The terrible disaster to the Submarine 
“Al” as described elsewhere in this issue, 
besides showing the need of an improved 
periscope, shows the necessity of some 
method of giving a distress signal when a 
submarine has met with accident. The “Al” 
went down while battleships and boats of 
all kinds Were all around her. Evidence in- 
dicates that a man of the “Al's” crew had 
been fired out of a torpedo tube while she 
was sinking, in the hope that he would be 
able to reach the surface of the 
water and give the signal that the 
others had gone to the bottom. The 
body of the man, believed to have 
been fired from the torpedo tube, 
was not found in the boat with the 
other members of the crew. Of 
course this method of signaling, 
used as a last resort, failed abso- 
luiely. 

Torpedo boats should be provided 
with some kind of float attached to 
the boat which could be cut loose 
in an emergency and which would 
at once rise to the top and there, 
coming in contact with the air, ex- 
plode and emit a light as a distress 
signal. Some contrivance like a 
“Holmes light” would doubtless an- 
swer the purpose, This light is used 
in running torpedoes for exercise 
and might well be adapted to tor- 
pedo boats. The light consists of an 
arrow-headed tiu canister pierced 
with several holes and filled with 
phosphide of calcium. The action 
of water on the chemical causes a 
rush of bubbles to fly to the sur- 
face of the water, where, on mixing 
with the oxygen of the air, they 
burst into flame and give out an 
enormous amount of garlic-smelling 
smoke. 

At present the man who goes down in a 
torpedo boat takes his life in his own hands. 
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The Great Trans-Siberian Railroad 


The World’s Longest Line of 5,400 Miles Built by Russia at a 
Cost of $200,000,000 


Stretching 5,400 miles from Moscow to 
Port Arthur, the Trans-Siberian railroad con- 
nects the heart of Russia with its far east- 
ern possessions and is the longest, costliest 
and most remarkable railroad ever built. 
In the 5,400 miles of its distance from Mos- 
cow to Port Arthur, there are 100 miles of 
bridges, some of which span streams more 
than a mile wide and are imbedded in 
treacherous, shifting sands. 

At Harbin, in Manchuria, the road divides, 
one line extending east to Viadivostock and 


concession for the construction of this sec- 
tion was granted by China in return for 
Russian diplomatic and financial help in set- 
tling the issues arising out of the war be- 
tween China and Japan. From Nikolskoe, 
near Viadivostock, a branch line called the 
Ussuri railway extends north 375 miles to 
Khabaroosk, on the Amur river. 

Like all the Russian railways, the Trans- 
Siberian was built and is operated by the 
Russian government. ‘The first tie was laid 
at the Pacific terminal of Viadivostock, May 


Military Trains Crossing Lake Baikal on Rails Laid on the Ice 


the other south to Port Arthur. The long- 
est run is from Moscow to Port Arthur, That 
part of the road in Chinese territory, about 
1,600 miles, is called the Chinese Eastern 
railway. What is known as the Trans-Sibe- 
rian railroad, proper, extends from Moscow 
to Irkutsk, Siberia, which is 43 miles west 
of Lake Baikal, and is 3,672 miles from Mos- 
cow. 

The Chinese Eastern railway is but an- 
other name for that part of the Trans-Sibe- 
rian railway east of Lake Baikal, just as the 
Texas line of the Rock Island road is called 
the Chicago, Rock Island and Texas, instead 
of the Chicago, Rock Island and Pacific. The 


12, 1891, by the present Czar, Nicholas IT., 
who was then Czarowitz. 

Preliminary work on the line began early 
in the 70’s. The great bridge over the Volga 
was completed in 1880. 

Noted throughout Russia are the famous 
trains de luxe, which leave Moscow once a 
week. This is the finest and fastest train 
on the Trans-Siberian road. It makes its run 
to Valdivostoek in 18 days. At Harbin the 
through cars for Port Arthur are cut off and 
reach their destination two days later. Port 
Arthur is 210 miles further from Harbin. To 
show the superiority of American traffic, it 
should be remembered that the run from 
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New York to San Francisco, 3,250 miles, is 
accomplished in four days and ten hours. 
Slower passenger trains on the Trans-Sibe- 
rian require a month to make the trip, and 
freight trains two months. All the railroads 


build the road and the cost will be increased 
by $20,000,000 when the line around Lake 
Baikal is completed. Lake Baikal is the 
mysterious Holy Sea of Siberia and fur- 


nishes the only break in the entire distance 


Map Showing the Route and Three Different Divisions of The Trans- 
Siberian Railway 


of Russia, of which there are 25,000 miles, 
have a 5-foot gauge, which being different 
from that of any other country, makes it im- 
possible for any alien rolling stock to be 
used on this or any other line of the Czar’s 
domain. The standard gauge of all other 
continental railroads is 4 feet 814 inches. 
More than $200,000,000 was required to 


Russian Military Railway Across 
An Ice-Bound River 


of the line from Moscow to the Pacific coast. 
This is the only body of fresh water in the 
world that is inhabited by seals. It is the 
deepest body of fresh water in the world, 
reaching the enormous depth of 5,000 feet. 
The lake’s level is 1,500 feet above the sea 
level, while its bottom is 3,800 feet below 
the sea level. Lofty mountains wall it in on 
every side and the rocky shores are seamed 
by innumerable torrents that have to be 
bridged. The lake has an area of nearly 
15,000 square miles. It is 500 miles long 
and is 42 miles wide at the point where it 
is crossed by the Trans-Siberian railroad 
ferry. An ice-breaking ferry boat, the larg- 
est in the world, built at a cost of $4,500,000, 
is operated across the lake in winter. 

Henry C. Rouse, president of the Missouri, 
Kansas & Texas railroad, who made a trip 
over the Trans-Siberian a short time ago, 
says: 

“The Trans-Siberian road is today in about 
the same condition for actual service as was 
the Northern Pacific railroad a few years be- 
fore I became receiver of it. It was built by 
methods akin to those by which our great 
transcontinental roads were built. 

“The bridges, with the exception of those 
on the old road in level country west of Sa- 
mara, are up to the requirement of the mod- 
ern American motive power. Some of the 
track now in use on the greater part of the 
Trans-Siberian line, especially on the east 
end, is still laid with 56-pound rail, which is 
rapidly being relaid with 65-pound rail. 
Much of the track is still unballasted and 
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some of it is not even properly sur- 
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faced in Manchuria, where, how- 
ever, the ties are the worst feature 
of the work, few and far between, 
and many of them round on top, 
having not more than a 4-inch face, 
being made by splitting a pine log 
in two, laying the flat face to the 
ground and adzing off the spot to 
receive the rail on the round side. 

“To all appearances the road is 
well located with good alignment 
and slight curvature and modern 
grades, save on the Ural mountain 
division, where the trains reach an 
altitude of 3,600 feet, about 
half that attained by the 
trains on crossing the Great 
Divide of the United States. Sidings have 
been built at intervals of 12 or 15 miles 
along the line. 

“Much has been said of the Trans-Siberian 
railway’s inefficiency on account of its be- 
ing a single-track line, but the fact is seem- 
ingly overlooked in this criticism of the 
Trans-Siberian system that the great trunk 
lines of America are mostly single track 
west of Pittsburg and that barely seven per 
cent of all the main line mileage in the 
United States is double tracked. 

“The efficiency of the entire Trans-Sibe- 
rian road depends on its efficiency to trans- 
port passengers and merchandise across 
Lake Baikal. 

“The railway now being built around the 
lake involves much more tunneling and 
other heavy work. Such a lake shore line 
will do much toward bringing the road up 
to the efficiency of some of our own trans- 
continental systems.” 

The Trans-Siberian road connects the 
Ural frontier with the lines of European 
Russia and now affords unbroken railway 
communication between the Pacific coast and 
the capitals of Europe. The road was built 
entirely by Russian engineers, though many 
of the rails and some of the rolling stock 
came from the United States. The rapid 
ity of construction of the Canadian Pacific 
railway, averaging 300 miles annually for 
10 years, is often cited as marvelous; but 
of this Russian line 5,166 miles were built 
in 10% years, or at the rate of nearly 500 
miles a year. Moreover, a change of plan 
to secure a firmer roadbed and safer and 
more adequate service necessitated recon- 
struction after a considerable portion of the 
line had been completed. 

When the section around Lake Baikal is 
finished, the time of passage from 


Train Approaching Lake Baikal 


St. Petersburg to Port Arthur or Viadivostock 
will be reduced to about 12 days. 

The railway stations along the Trans- 
Siberian are, as a rule, superior to those 
of the rural districts of the United States. 
No two of them are exactly alike in style. 
At every station the government has built a 
church; even at the smallest depots, where 
the place of worship is 10 by 12 feet. 

Bridges along the route are built of steel 
and substantial masonry and their construe- 
tion is especially commendable. The bridge 
over the Irtish at Omsk is one of the finest 
in the world. With its approaches it is 
nearly four miles long and has an opening 
of 2,100 feet. A bridge 3,000 feet long spans 
the Yenisei, the grandest river of Siberia. 
The Amur river at Khabarovka is crossed 
by a bridge nearly 5,100 feet long. Forty- 
six bridges, none less than 200 feet long, 
cross tributaries of the Obi river between 
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Fourth Class Cars on the Trans-Siberian 
Railway 


Irkutsk and Lake Baikal, 
41 miles. 

For 600 miles the western section of the 
road runs through a splendid farming coun- 
try, producing an abundance of grains of 
all kinds; 300 miles is through a_ well- 
watered grazing district, and for 200 miles 
east of the Obi the surface of the coun- 
try, though broken by hills, is heavily- 
timbered and well-drained. The central di- 
vision, between Tomsk and_ Irkutsk, tra- 
verses on the whole a barren upland of un- 
known mineral possibilities, but whose cli- 
mate and soil forbid settlement. East of 
Lake Baikal the road rises gradually to the 
erest of the Yablonoi mountains, there 
reaching its highest elevation, 3,412 feet, 
and thence descending the Pacific slope to 
the valley of the Amur. 

Alfred S. Johnson, Ph. 
trans-Baikalian 


a distance of only 


D., says: “This 
section traverses one of 


Fiat Cars Carry War Vehicles 


the wildest and most romantic 
tracts ever penetrated by railroad 
engineers, a section of untold 
wealth in gold, silver, copper and 
iron, which is already attracting a 
rapidly growing population. The 
Amur division, as projected, has its 
route for about 1,600 miles through 
a well-timbered alluvial land, en- 
joying a climate tempered by 
proximity to the Pacific; while the 
Ussuri section, extending up the 
valley of the river of that name, 
from its junction with the Amur at 
the point where the latter turns abruptly 
northward on its final rush to the sea, runs 
through a hilly country, well adapted to 
agriculture and stock-raising and rich in 
bituminous coal.” 


Both the branches through Manchuria tap 
a rich and thickly settled farming country. 

The road crosses the four great rivers, 
the Obi, Yenisei, Lena and Amur, over their 
upper waters at about the point where they 
begin to be easily navigable, thus facilitat- 
ing communication throughout the _ entire 
length of their valleys. This is of special 
importance in aiding the movement of cer- 
eals, which comprise one-half the total ex- 
ports of Siberia. The annual grain crop 
amounts to about 4,000,000 tons. 


The Technical World says: “The facili- 
ties of communication offered by the road 
will also stimulate development of the 
arable plains and the cattle-breeding dis- 
tricts of the Steppes now roamed by the 
Kirgiz race, the finest of the Tartars. For 
Siberia has the largest grazing reaches in 
the world and is the original home of the 
whole granivorous stock.” 

Last year the Trans-Siberian road carried 
1,000,000 tons of freight and in all 
1,300,000 passengers. The locomotives, 
while in good operating condition, are for 
the most part wood-burning and of the type 
in common use in this country during the 


*80's. Passenger accommodations are di- 
vided into first, second, third or fourth 
class. A fourth-class car will accommodate 


12 cattle or 40 persons, and is used inter- 
changeably. 


Popular Mechanics is the first mechanical publication in the world to publish records and de- 


scriptions of mechanical events and constructions so that anyone, whether he be a mechanical 
student or uot, can comprehend their meaning. There are innumerable mechanical journals pub- 
lished, but just one “written so you can understand it.” To demonstrate the demand for such a 
publication you have but to read the first linc on the front cover of Popular Mechanics which 


says: “Largest Circulation °fany Mechanical Publication in the World.” 
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Under-Water Terrors of Modern Warfare 


Seated in his little underground 
room beneath a clump of bushes 


Submarine Mine the Most Dreaded of All Death-Dealing De- 
vices--How They Are Constructed and Operated. 


the operator of submarine mines, 
himself secure from danger, looks 
out through a_ peep-hole§ and 
watches the enemy’s ships approach 
the harbor; he scans his diagram 
of the water; he notes the position 
of the ships and, sure of the loca- 
tion, he begins to press the buttons 
on the table before him. Every 
time he presses a button a ship is 
probably tossed up in a great wall 
of water and blown to destruc- 
tion. 


The diagram before the operator 
indicates the location of hidden 


submarine mines guarding the har- 
bor. Each line of mines is con- 
nected by electric wires with the 
table before the operator. The mere press- 
ing of a key discharges a line of probably 
six mines and it is the operator’s duty to 
discharge a line of mines every time a ship 
chances to be within the mine’s destructive 
range, 

The operator’s underground room or cave 
is on shore overlooking the harbor. It is 
so located that the occupant can have a 
clear view of the mine field without being 
seen himself. The cave is just large enough 
to permit him to be seated comfortably and 
to have easy access to his firing battery 
and key. 
tion is hidden with bushes, vines or other 
vegetation that will not attract the enemy's 
attention. If in barren ground the peep 
hole is made very small and any wood 
about the construction is painted as near 
as possible the color of the surrounding soil. 

This particular kind of mine that is dis- 
charged by the operator is known as tlie 
“observation mine,” so called bec:use it is 
worked by the observations from shore. 
There are other kinds of mines that are not 
discharged until they are actually touched 
by the bottom of the ship. These are known 
as “electro-contact mines” and “electro-me- 
chanical mines.” 

Submarine mines are very dangerous 
things to handle and, unless the utmost cau- 
tion is exercised, they may be of more de- 
struction to the ships of the country they 
are supposed to protect than to the enemy. 
Such has been the case at Port Arthur and 


If possible, the observation sta- 


Operator Manipulating Observation Mines 
From His Underground Room 


Dalny where several of the Russian vessels 
are said to have met destruction by mines 
the Russians had planted to guard the har- 
bors. The Russian mine-transport “Yenesei” 
was employed especially to lay mines. The 
mines used by the Russians are known as 


Showing Construction of an Obsere 
vation Mine 


*Malinorowski” mines and are the same as 
the American and English “electro-mechani- 
cal” mines, which are self-operating. One 
of the illustrations shows the ill-fated vessel 
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Russian Transport ‘“‘Yenesei’’ Laying 
Mines 


engaged in the work of laying the mines. 
The method was as follows: When the port 
was opened a spar shaped like a T-girder 
was made to project from it. Along the 
narrower part of the spar ran a sliding hook 
to which the mine was attached and drawn 
out until it overhung the water. At the 
proper moment a cord was pulled which 
released the mine and let it fall into the 
water. The mine then moored itself auto- 
matically, as shown in the illustration on 
the opposite page. When the case M, con- 
taining the charge had sunk to a certain 
depth, it received some support from the 
float b, and thereupon the anchor A began 
to unwind itself from the drum D until it 
found its hold in the sea-floor. The mine 
would keep a uniform depth below the sur- 
face and would rise and fall with the tide. 
The moment a passing ship struck any of 
the passing studs t t t the mine would ex- 
plode. One of the mines thus laid by the 
“Yenesei” at Dalny was struck by that 
vessel and the “Yenesei’ was destroyed. 

Mines, like many other of war's deadliest 
devices, had their birth during the struggle 
between the north and south in the Amert- 
ean War of the Rebellion. 

The Royal Navy Handbook of England 
says: “Both torpedoes and mines came into 
existence during the progress of the Ameri- 
ean War of Secession, when no fewer than 
28 vessels were blown up by mines and 
six vessels by various forms of torpedoes. 
Their remarkable success set a good many 
clever heads thinking and it was in 1864, 
only two years later, that the original idea 
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of the torpedo was evolved from 
the brain of an officer of the Aus- 
trian army.” 

In those days, however, the use 
of electricity was little understood, 
or that great force, which also owes 
its adaptation to America, would 
have rendered the mines a hundred 
times more deadly. The explosives 
then were also comparatively in- 
ferior. Commander Charles Napier 
Robinson of the British Royal Navy 
in a work on submarine mines, 
says: “In the American War of 
Secession, when so many vessels 
were sent to the bottom by torpe- 
does, the mines were more often 
than not of the most makeshift 
description. Wooden barrels made 
water-tight filled with gunpowder, 
and fired by hauling-lines or slow- 
burning fuses, were the usual instrw 
ments whereby the Confederates 
conducted their subaqueous attacks 
on their opponents; for electricity and its 
application to submarine warfare was then 
only very imperfectly understood. Yet 
nearly 30 vessels were sunk by these means, 
thereby clearly proving that mines have not 
necessarily to be of delicate construction to 
be efficient. On the other hand it may per- 
haps be taken for granted that, for every 
mine which accomplished the work for 
which it was intended, dozens of others 
failed ignominiously, as for instance in the 
ease when Admiral Farragut brought his 
fleet safely over the mine-field which 
should, if it had been in an efficient condi- 
tion, have utterly destroyed him. Yet even 
at the present time our seamen are taught 
how to carefully prepare extemporé mines 
from the crudest materials and there is 
little doubt that, provided proper care and 
intelligence are displayed in their prepara- 
tion, they will prove nearly as effective and 
reliable as the modern up-to-date submarine 
weapon.” 

Admiral Farragut’s achievement, alluded 
to by the English writer, was at Mobile, 
where the harbor was known to be alive 
with mines. The admiral was warned 
against entering. Already one of his ships, 
the “Tecumseh,” had been sunk by one of 
the hidden explosives and the admiral again 
was told to turn back and beware of the 
mines. “Damn the mines,’ said Admiral 
Farragut and he steered the whole fleet 
into the harbor. The cases of the torpedoes 
were heard by many on board knocking 
against the copper sheeting of the bottom 
and many of the primers snapped audibly, 
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but no torpedo exploded. It happened that 
the mines were all defective, otherwise the 
admiral’s fleet would have met certain de- 
struction. He knew this, but his fleet was 
in a state of utter confusion and to recede 
was as dangerous as facing the mines. Vic- 
tory rewarded his daring. 

“Although the admiral successfully de- 
fied the mine field,” says an English 
writer, “probably no man has ever lived 
who has so_ thoroughly experienced the 
moral power of one.” 

Mines are dreaded far more than guns 
by an attacking fleet. It was the mines at 
Port Arthur that kept the Japanese from 
capturing that city when it was otherwise 
almost defenseless. An opposing fleet 
might easily bring itself to attack a flotilla 
of torpedo vessels, but it would hesitate 
very considerably before risking its vitals 
over a mine field. 

One of the best evidences of the moral 
power of the mines is furnished in an in- 
stance of the Franco-Prussian war when 
the French fleet was prevented from enter- 
ing Prussian harbors simply through fear 
of submarine dangers. 

An explosive more deadly than dynamite, 
nitro-glycerine or guncotton is now used 
in the mines manufactured to defend Amer- 
ican harbors. The explosive is called 
“maxemite.” Loaded with it the explo- 
sion of a 72-pound mine is certain destruc- 
tion to any ship that floats. These are for 
emergency use, however, and the usual 
form of observation mine manufactured in 
the United States and Great Britain is 
loaded with 500 pounds of guncotton. The 
observation mine consists of a cylindrica! 
case of steel plate 3/16-inch thick, 32.2 
inches in diameter, and 34 inches deep with 
its ends rounded. Eyebolts are riveted 
on the top and bottom for handling and 
anchoring. Access to the inside of the mine 
is given from both ends. The mine charge 
is packed in 22 copper cases stowed in two 
tiers, each case being fitted with rewetting 
holes; the center copper case has a hole in 
it for the reception of a primer tip, which 
is used for the purpose of exploding the wet 
guncotton and consists of a tin filled with 
disks of dry guncotton with detonators 
fitted into them. The wires leading into the 
mine pass through what is called an “in- 
sulating plug” fitted in the mouthpiece of 
the mine. This plug is kept ready-fitted 
for insertion into the mouthpiece of the 
mine and has two 3-foot wires rove through 
it, the nut being placed at a distance 
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MALINQ ROWS. 


of eight inches from one end of them. 
By means of “puddings” on the wires, gland 
nuts and leather washers, the insulating 
plug is kept absolutely watertight in the 
mouthpiece. The insulating plug is a most 
important part of the mine’s construction 
and is, therefore, always carefully tested. 

In fitting the mine for service, the dome, 
insulating plug and mouthpiece are re- 
moved, and the outer legs of the insulating 
plug wires are insulated. A primer tin is 
then taken and fitted with two detonators 
arranged “in series.” After the detonators 
have been carefully tested the priming 
charge of dry guncotton is placed in the 
primer tin, the detonators are inserted, the 
mouthpiece screwed up tight and the prim 
er is lowered into the mine. Care is taken 
that no undue force is used and that the 
ends of the wires are carefully insulated 
and kept clear of any battery. After the 
primer tin is in place, the mouthpiece of 
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the mine is screwed in and the insulating 
plug properly screwed into it. Lastly the 
dome is screwed on and the chains 
shackled on to the mine. 

The mines are kept moored to the bottom 
by means of sinkers and mooring ropes. 
The buoyancy of a 500-pound observation 


Line of Observation Mines 


mine, being 100 pounds, it is necessary to 
have mooring of some _ considerable 
strength, especially if the mine is laid in a 
strong tideway or current... The sinker 
weighs about 500 pounds. It is made of 
wrought iron and is circular with a nearly 
flat top and curved bottom. Its diameter 
is about two feet, the thickness varying ac- 
cording to the weight. The bottom of the 
sinker is slightly concave so as to give 
greater hold and suction on the ocean’s bed. 
The top has three lugs to which the moor- 
ing ropes and trippers for exercise are se- 
cured, The mooring ropes are made of flex- 
ible steel wire rope, of about 2-inch size, 
and with a breaking strain of about six 
tons. When mining for exercise a tripper 
chain is stopped along the cable, of suffi- 
cient length to reach from the sinker to 
the winch in the boat, to enable the sinker 
to be weighed without in any way damag- 
ing the cable. 

Special launches are generally provided 
for laying observation mines. The mines 
are usually laid in lines of six mines to 
the line. The two ends of the line are 
marked by a buoy at each end. To de- 
ceive the enemy various buoys are laid all 
about the mine field, but the operator on 
shore, of course, has the proper buoys ac- 
curately in sight and in line. When the 
enemy passes between the two-mark buoys 
of any particular line of mines the firing 
key of the battery is pressed and the line 
of mines fired. 

In laying the mines particular care is 
taken that they are never less than 12 feet 
above the cable as it has been found by 
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experiment that tle explosion of the mines 
nearest the battery has in some cases cut 
the cable before the mines further along 
the line have fired. The best depth of a 
500-pound observation mine below the sur- 
face is about 50 feet. 

ELECTRO-CONTACT MINES. 

Electro-contact mines are intended for ex- 
plosion when in actual contact with the 
ship’s bottom and hence there is no need 
for it to contain such a heavy charge as 
the observation mine, The explosive charge 
of an electro-contact mine is about 75 
pounds of wet guncotton sufficient to sink 
the most powerful war vessel. It is so abso- 
lutely under the control of the operator that 
it can be put out of action immediately by 
the very simple process of disconnecting 
the firing battery. On the other hand its 
peculiar construction prevents its being 
fired unless in actual contact with the ship's 
bottom or unless subjected to a very severe 
blow. 

The electro-contact mine consists of a 
cylindrical iron case with its ends rounded 
off and the outside fitted with eyebolts for 
connecting the sinkers to it. The charge 
is stowed in copper cases, the center one 
having a hole in it for the reception of the 
primer tin. The bottom of the mine is fitted 
with an insulating plug, the wires being 
rove through the insulating plug and eight 
feet long, one of them being marked to dis- 
tinguish it from the other. In the center 
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Electro-Contact Mine 


of the mine and over the charge is a plat- 
form on which is fixed a pedestal, and on 
top of this pedestal stands what is termed 
the “circuit closer.” The purpose of this 
instrument is to complete the electric cir- 
cuit when the mine is struck by a passing 
ship. The circuit closer used in the navy 
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consists of a vertical steel cylinder and, 
passing through the mouthpiece and insu- 
lated from the body of the cylinder, is an 
iron spindle which points down into the 
tube. The lower part of the cylinder is 
filled with the purest re-distilled mercury 
up to a point just below the other end of 
the spindle, to such a height that when the 
cireuit closer is tilted over to an angle of 
70 degrees but not less, the mercury should 
come into contact with the spindle, and by 
doing so should complete the circuit run- 
ning through the wires connected with it. 
The greatest care has to be taken that the 
mercury is kept perfectly clean and dry, 
otherwise a scum of oxide forms on its 
surface and prevents the contact being per- 
fect. 

Electro-contact mines are laid in groups 
of three, each group with its three con- 
necting cables being brought to a discon- 
nector box, the latter being in turn con- 
nected by connecting cables to a multiple 
junction box at the end of the multiple 
cable. The purpose of the disconnector box 
is to cut a mine out of circuit after it has 
been fired by contact, so that when the 
circuit is completed in another mine it will 
not be short-circuited by the broken ends 
of the exploded mine; the disconnector of 
each mine is therefore in series with that 
mine, the bridges fusing simultaneously. 
The box is closed and made water-tight by 
means of a mouthpiece similar to that used 
to close up a primer tin in an observation 
mine. 

The junction box is simply an iron box 
containing the junction of the main with 
the branch cables. The ends of the cables 
are “puddinged,”’ drawn together and con- 
nected inside the junction box. The pud- 
dings of the branch cables are nipped by 
hooks which have their lower ends threaded 
and screwed down by a nut outside the box. 
The cable used in the navy for electro-con- 
tact mines is similar to that used for al! 
other mining and is 1,000 yards long. It 
is cut into eight lengths, six lengths of 100 
yards and two lengths of 200 yards, and 
puddings are formed at each end. As will 
be seen from the diagram, each mine is con- 
nected with its disconnector box by a 100- 
yard length, and each disconnector box is 
connected to the multiple junction box by 
a 200-yard length. The main cable between 
the junction box and the battery is a 7-core 
one of the same pattern as that which is 
used with observation mines. 

The shore or observation end of the cable 
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has a firing battery of twenty boat’s cells 
connected up to it, the core and armoring 
of the cable being taken to the opposite 


Disconnector 


Main Cable 


Plan of Laying Electro-Contact 
Mines 


terminals. When it is wished to place the 
mines in action, the battery is plugged into 
the circuit and closed, and all that is then 
required is the bumping of one of the mines 


- 


Electro-Mechanical Mine Showing 
Interior 


by a passing ship, and the consequent com- 
pletion of the circuit by the tilting of th: 
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mercurial circuit 
closer. The act of 
doing this fires the 
detonators and the 
mine. 
ELECTRO- MECHANICAL 
MINES. 
Electro-Mechanical 
mines are the most 
Aa dangerous type of 
SS IK all, at least to their 
Kl users. Each mine 
y after being laid is 
left entirely to its 
own devices, being 
under control 
whatever of the op- 
erator. They are not 
used for the defence 
of harbors, but for 
blocking entrance to 
an enemy’s port and 
the one great advantage about them is 
that they can be laid expeditiously either 
from a ship or a boat in any position or 
order. 


In construction the electro-mechanical 
mine is identical with that used for electro- 
contact mining, the same mine being used 
for either purpose; the battery of the elec- 
tro-mechanical mine, however, being inside 
the mine and consisting of two boat’s cells 
A short wire leads from the upper terminal 
of the circuit closer to the terminal of one 
of the boat’s cells; another short wire leads 
from the lower terminal of the circuit closer 
to one of the detonators in the primer. The 
two inner legs of the wires leading through 


Electro-Mechani- 
cal Mine 
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what is called a circuit breaker, into which 
the two outer short legs of the insulating 
plug wires are fitted. This current breaker 
consists of a brass cylinder in which work 
the ebonite disks with two insulated wires 
fitted at their inner ends with copper disks. 
Between these disks is poured a _ certain 
quantity of melted sugar, which is allowed 
to harden and thereby insulate the two 
disks from one another. When the mine is 
lowered into the water this cake of sugar 
is gradually dissolved and the ends of the 
two wires come together, thus completing 
the circuit; or rather the circuit is com- 
pleted when the mine is tilted and the mer- 
cury in the contact closer touches both its 
terminals. 


MINE DESTROYING. 


When mines have been laid it becomes 
necessary for the enemy to destroy them 
before it dares to enter the harbor. This is 
a most dangerous undertaking and is car- 
ried on with carefully considered scientific 
principles. The generally employed method 
of “mine destroying” is by means of counter- 
mining. This consists in the destruction of 
a mine field by laying a fresh line of mines 
across it and exploding them. When this 
task is successful and all the mines are ex- 
ploded nearly simultaneously there is a 
great commotion and tons of water are 
hurled high in the air as if it were from the 
eruption of a volcano at the bottom of the 
sea. 


A line of countermines usually consists of 
twelve 500-pound mines of the same pat- 
tern as observation mines. The cable is cut 


in the same way as the cable in 
the observation circeuit— 
namely, 1,440 feet long with six 
branches 60 feet long forked into 
it at intervals of 180 feet, the two 
ends being 90 feet long and 450 
feet long respectively, and as two 
of these circuits are used for the 
12 mines, a line will clear a chan- 
nel 720 yards long. The firing 
battery consists of two lots of 80 
boat’s cells, one at each end of the 
cable 

“Sweeping” and “creeping” are 
other methods of mine destroying. 


the insulating plug are connected to the 
terminal of the other boat’s cell and the 
other detonator respectively. In the base 
of the mine, outside the insulating plug and 
protected by the protecting plate, is placed 


Fishing for Mines with a Sweep 


In sweeping, the mines are fished 
for by means of a sweep attached 
to two boats and when the sweep encounters 
an obstruction, which is determined by a 
pulling on the lines, the charges of guncot- 
ton attached to the sweep are exploded by 
means of a firing battery on the boat. It 
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The Mine in Naval Warfare. Explosion of a Line of Mines by Counter- 
mining 


takes several sweeps to clear a channel of 
mines and the process is not very satis- 
factory. 

“Creeping” is one of the most efficacious 
modes. The object in creeping is not to 
eatch the mines themselves, but the electric 
‘ables and therefore the operation is usually 


carried on near the shore where the 
cables are liable to be found lying in com- 
paratively shallow water. After the cables 
are severed by exploding grapnel, the sey- 
ered line is caught up, connected to the 
firing battery on the boat and the mines 
thus discharged, 


Some Facts About X-Rays 


By N. O. Nelson 
idea in the minds of 
most people regarding the X-ray is that it 
is the light of great brightness—something 


The prevailing 


far surpassing, but in the nature of an 
electric are lamp or calcium light. They 
argue that as it is able to penetrate nearly 
all substances opaque to ordinary light, it 
must be powerful indeed and should ap- 
pear so to the naked eye. Nothing is fur- 
ther from the fact, for, on the contrary, 
the X-rays are invisible to the eye, and the 
passing of the rays are only known by the 
effects they produce and by interposing in 
their path certain chemical substances 
which have the power to “fluoresce” or 
show  phosferininse. To produce that 
phenomena known as the X-ray, an electric 
current of extremely high pressure or elec- 
tro-motive force and comparatively small 
quantity or amperage is sent through a 
glass tube which is exhausted of nearly all 
air and is therefore almost a complete 
vacuum. A “Geissler” tube or the ordinary 
incandescent electric light bulb is also ex- 
hausted to a degree, but falls far short of 
the vacuum required in a Crooke’s X-ray 
tube. A static machine, either of the type 


known as the Wimshurst or the 
Toepler-Holtz, generates the right kind of 
electricity. A Rhumkorf coil, which sim- 
ply transforms a low energy current into 
one of greater energy, is commonly used to 
excite or illuminate a Crooke’s tube. The 
static machine or coil transformer bears 
the same relation to an X-ray tube that the 
dynamo does to an incandescent lamp. The 
X-ray is but little used outside of the med- 
ical profession. The physician finds it use- 
ful not only to locate bullets, needles or 
the buttons baby has swallowed, but also 
in repairing broken bones. After a job of 
bone-setting is done he can watch the 
progress of knitting and see if it goes on 
satisfactorily or not Last, but not the least 
of the properties of the X-ray, is its ability 
to destroy ulcerous growths of various 
kinds in the human body. Malignant 
tumors and certain skin diseases are read- 
ily healed by exposure to the X-rays, 
Whether its action is a destroyer of bac 
teria and cell life or whether the rays sim- 
ply render the substance upon which the 
parasite lives unfavorable to their growth, 
is yet to be determined. Much harm has 
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been done to the cause of the X-ray by its 
reputed burning qualities. The daily press 
gives hair-raising descriptions of how 
seriously this or that person was “burned” 
by the X-ray. Any time harm has been 
caused by the new light it can generally 
be traced to some 
one who applied 
it, ignorant of its 
power for good 
or bad. That the 
X- ray will de- 
stroy healthy tis- 
sue if exposed 
long enough to 
its action is not 
denied. Therein 
lies its power to 
heal. X-ray 
burn is very sim- 
your bare back to the hot July sun for 
one-half hour daily for a week, you will 
have a serious burn, in many respects like 
an X-ray burn. To cause the latter, almost 
the same length of expesure is necessary. 
For a radiograph or X-ray picture of a 
hand, an exposure of but one second is now 
necessary With modern apparatus, while a 
view of the ribs or spine may be made in 
six to ten seconds, so the danger of a burn 
during a single exposure is indeed — 
remote. 
The process of making an X-ray pie- 
ture is more simple than is generally 
supposed. The chloride of silver or 
a photographic dry plate is affected 
very quickly when exposed to the | 
rays. No camera is necessary. A dry 
plate of sufficient size is wrapped in 
several thicknesses of black and yel- # 
low paper to protect it from ordinary j 
light. Lay it on the table, sensitive 
side up, and place your hand or what- 
ever object you want to photograph | 
on it. Support your vacuum tube 8] 
to 20 inches above it and attach your | 
current. (See page 195 of Snow’s @ 
“Electro-Therapy.”) The rays will 
penetrate the paper covering and the 
flesh of your hand, but the bones be- 
ing of greater density make a shadow 
on the plate and leave the chloride of silver 
unaffected. To produce the finished picture, 
the plate is developed, dried and printed 
from in the ordinary manner. No _ sub- 
stance has yet been found which can suc- 


eessfully resist the penetration of the 
\ X-rays, The metals come nearer to it than 
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other materials. Lead, gold and platinum 
form the best resistance. Cast iron and 
brass are more easily penetrated, while 
aluminum is but little better than paper. 
The shadow of a coin behiad six or eight 
inches of pine may be easily seen, even 
with very low power apparatus. Para- 
doxical as it may seem, clear glass offers 
almost the same resistance that iron does. 

The fluoroscope offers the best means for 
detecting the presence und yalue of the 
X-ray. The fluoroscope in ordinary use con- 
sists of a light-proof box, one side of which 
is made of a screen or cardboard cover 
coated on the inside with fine crystals of 
platino-barium cyanide or tungstate cal- 
cium, which fluoresce brightly when ex- 
posed to the X-rays. The opposite end of 
this box has an opening shaped to fit tightly 
over the face, to exclude ordinary light. 
Any object opaque to the rays will cast its 
shadow on this screen when placed between 
it and the source of the rays. 

AN ENGLISH DONKEY WHEEL. 

For generations donkeys of a single line 
have trodden the great wheel shown in the 
cut. As the patient beast treads, the wheel 


revolves and winds or unwinds, as need 
may be, the strong cable from which the 


Donkey Wheel at Carisbrooek Castle 
bucket is suspended—on the same principle 
as our own old-fashioned structures. 
American Machinist says this well is lo- 
cated at an ancient castle in England and 


is 240 feet deep. A windlass on the side 
of the well is used for lowering a candle 
to show the depth. 
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Great Buildings of America | | 


National Bank Of Commerce, St. Louis 


The National Bank of Com- 
merce Building is one of the 
pride structures of St. Louis. 
It was built in 1902 at a cost 
of nearly $1,000,000. It is 
twelve stories high and 1s en- 
tirely of stone and steel with 
marble and bronze finish. 
The structure is considered a 
skyscraper in St. Louis, 
where the people have not 
taken to tall buildings as 
they have in New York and 
Chicago. The basement and 
first, second twelfth 
floors are used by the Na- 
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tional Bank of Commerce sl 

which has a capital of $7,- || il 

000,000 and is one of the 8 | 

leading financial institutions i 
of America. The _ twelfth | aa 
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floor is used as a restaurant 
for the bank officers and em- 
ployes. 
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3 PROPOSED RAILWAY FROM 
WINNIPEG TO HUD- 
SON BAY. 
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If, as is proposed, a rail- 
road is constructed from Win- 
nipeg to Hudson Bay, con- 

; necting there with a line of 
4 ocean steamers for all great 
ports, a new commercial 
route will have been opened 
which will prove of great in- 
dustrial value to Canada and 
the United States. With bet- 
ter facilities for moving prod- 
ucts, the development of vast 
areas must certainly follow. 
Lands for grazing purposes 
and for growing grain, vast 


Pride Building of the World’s Fair City 


forests of spruce, tamarack and poplar; build- 
ing stone, minerals, fish of all kinds, oil 
from whales, porpoises and walruses; these 
are the riches the new road would make ac- 
cessible. Two hundred million fertile acres 
are drained by the rivers and lakes finding 
their outlet on the west shore of Hudson 
Bay. 


Popular Mechanics’ special five-year sub- 
scription offer for $3 is proving exception- 
ally attractive. Those who find Popula 
Mechanics of interest and assistance to 
them should not fail to avail themselves of 
this chance. We will give the assurance to 
all that Popular Mechanics wil! continue to 
improve in the future as it has in the past. 
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MECHANICS FOR 


YOUNG AMERICA | 


Rowing in a Paper Boat 


it 


How to Make a Paper Boat 


It is Light and Can Easily Be Carried About.--A Barrel Sail Boat 


Without a_ boat, successful fishing is 
nearly impossible under many conditions. 
Boats are expensive to buy, and they are 


obtain the right kind of lumber for the hull 
of a row boat, and after the lumber is ob- 
tained, it is still more difficult to cut it off 

and bend it in the proper shape for 


FIG. 1. 


the boat. If you have not the facil- 
ities for making a wooden boat and 
if you want a light, serviceable 
boat, why not make it out of paper? 

Now you might think it absurd 
to advise making a paper boat, but 
it is not, and you will find it in 
some respects and for some pur- 
poses better than the wooden boat. 
When it is completed you will have 
a canoe, probably equal to 
the Indian’s bark canoe. Not 
only will it serve as an _ ideal 
fishing boat, but when you 
want to combine hunting and fish- 
ing you can put your boat on your 
shoulders and carry it from place 
to place wherever you want to go 
and at the same time carry your 
gun in your hand. The total cost 
of such a boat is $6.17. Here is 
how to make a paper boat: 


heavy and bunglesome and often insubstan- 
tial. So why not have a perfectly success- 
ful boat suited to your own needs and one 
that is inexpensive, by making it yourself. 
It is difficult for an amateur boat-maker to 


Make a frame (Fig. 1) on which 
to stretch the paper. A board about 
a foot wide, an inch thick and say 11 
feet 6 inches long is taken as a kind of 
keel, or backbone, and is cut tapering for 
about a third of its length, toward each 
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FIG. 2 A 
FIG. 3. 
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end, and beveled on the outer edges 
(A, Fig. 2). The cross-boards (B, B, 
Fig. 2) are next sawed from a pine plank 
one inch thick. Shape these as shown by 
A, Fig. 4, 13 inches wide by 26 inches long, 
and cut away in the center to avoid useless 
weight. Fasten them cross-wise to the bot- 
tom-board as shown in Figs. 1 and 2, with 
long stout screws, so as to divide the keel 
into three nearly equal parts. Then add the 
stem and stern pieces (C, C, Fig. 2). These 
are better, probably, when made of green 
elm. Screw the pieces to the bottom-board 
and bend them, as shown in Fig. 2, by 
means of a string or wire, fastened to a 
nail driven into the bottom. Any tough, 
light wood that is not easily broken when 
bended will do. Green wood is preferable 
because on drying it will retain, to a con- 
siderable extent, the shape into which it has 
been bent. For gunwales (a, a, Fig. 3), 
procure at a carriage factory, or other place, 
some light strips of ash, about 12 feet in 
length, 1144 inches wide, and % inch thick. 
Nail them to the cross-boards and fasten to 
the end-pieces (C, C,) in notches, by several 
wrappings of annealed iron wire or copper 
wire, as shown in Fig. 3. Copper wire is 
better because less apt to rust. For fasten- 
ing the gunwales to the cross-boards use 
nails instead of screws, because the nails 
are not apt to loosen and come out. The 
ribs, which are easily made of long, slender 
switches of osier willow, or similar material, 
are next put in, but before doing this, two 
strips of wood (b, b, Fig. 3) should be bent 
and placed as in Fig. 3. They are used only 
temporarily as a guide in putting in the 
ribs, and are not fastened, the elasticity of 
the wood being sufficient to cause them to 
retain their position. The osiers may aver- 
age a little more than a half-inch in thick- 
ness and should be cut, stripped of leaves 
and bark and put in place while green and 
fresh. They are attached to the bottom by 
means of shingle nails driven through holes 
previously made in them with an awl, and 
are then bent down until they touch the 
strips of ash (b, b, Fig. 3), and finally cut 
off even with the tops of the gunwales, and 
notched at the end to receive them (B, Fig. 
4). Between the cross-boards the ribs are 
placed at intervals of two or three inches, 
while in other parts they are as much as 
five or six inches apart. The ribs having all 
been fastened in place as described, the loose 
strips of ash (b, b, Fig. 3) are withdrawn 
and the framework will appear somewhat as 
in Fig. 1. In order to make all firm and to 
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Boy Carrying a Paper Boat on His 
Shoulders While Hunting 


prevent the ribs from changing position, as 
they are apt to do, buy some split cane or 
rattan, such as is used for making chair- 
bottoms, and, after soaking it in water for 
a short time to render it soft and pliable, 
wind it tightly around the gunwales and ribs 
where they join, and also interweave it 
among the ribs in other places, winding it 
about them and forming an irregular net- 
work over the whole frame. Osiers probably 
make the best ribs, but twigs of some other 
trees, such as hazel or birch, will answer 
nearly as well, For the ribs near the mid- 
dle of the boat, twigs five or six feet long 
are required, It is often quite difficult to 
get these of sufficient thickness throughout, 
and so, in such cases, two twigs may be 
used to make one rib, fastening the butts 
side by side on the bottom-board, and the 
smaller ends to the gunwales, as before de- 
scribed. In drying, the rattan becomes very 
tight and the twigs hard and stiff. 

The frame-work is now complete and 
ready to be covered. For this purpose buy 
about 18 yards of very strong wrapping- 
paper. It should be smooth on the sur- 
face, and very tough, but neither stiff nor 
very thick. Being made in long rolls, it can 
be obtained in almost any length desired. 
If the paper be one yard wide, it will re- 
quire about two breadths to reach around 
the frame in the widest part. Cut enough 
off the roll to cover the frame and then soak 
it for a few minutes in water. Then turn 
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the frame upside down and fasten the edges 
of the two strips of paper to it, by lapping 
them carefully on the under side of the 
bottom-board and tacking them to it so 
that the paper hangs down loosely on all 
sides. The paper is then trimmed, lapped 
and doubled over as smoothly as possible at 
the ends of the frame, and held in place by 
means of small clamps. It should be drawn 
tight along the edges, trimmed and doubled 
down over the gunwale, where it is firmly 
held by slipping the strips of ash (b, b) just 
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inside and outside strips are bound together 
into one strong gunwale. Then put a piece 
of oil-cloth in the boat between the cross- 
boards, tacking it to the bottom-board. This 
is done to protect the bottom of the boat. 
Now you may already have a canoe that 
is perfectly water-tight, and steady in the 
water, if it has been properly constructed 
of good material. If not, however, in a 
few days you may be disappointed to find 
that it is becoming leaky. Then the best 
remedy is to cover the whole boat with un- 
bleached muslin, sewed at the ends 


and tacked along the gunwales. 
Then tighten it by shrinking and 
finally give it at least three coats of 
a mixture of yarnish and paint. This 
will doubtless stop the leaking en- 
tirely and will add but little to either 
the weight or cost. 

Rig the boat with wooden or iron 
rowlocks (B, B, Fig. 5), preferably 
iron, and light oars. You may put in 
several extra thwarts or cross-sticks, 
fore and aft, and make a movable 
seat (A, Fig. 5). With this you will 
doubtless find your boat so satis- 
factory that you will make no more 
changes, 

For carrying the boat it is con- 
venient to make a sort of short yoke 
(C, Fig. 5), which brings all the 
weight upon the shoulders, and thus 
lightens the labor and makes it 


Fig. 5. 
inside of the gunwales into notches which 
should have been cut at the ends of the 
cross-boards. The shrinkage caused by the 
drying will stretch the paper tightly over 
the framework. When thoroughly dry, var- 
nish inside and out with asphaltum varnish 
thinned with turpentine, and as soon as that 
has soaked in, apply a second coat of the 
same varnish, but with less turpentine; and 
finally cover the laps or joints of the paper 
with pieces of muslin stuck on with un- 
thinned varnish. Now remove the loose 
strips of ash and put on another layer of 
paper, fastening it along the edge of the 
boat by replacing the strips as before. When 
the paper is dry, cover the laps with muslin 
as was done with the first covering. Then 
varnish the whole outside of the boat sev- 
eral times until its presents a smooth shin- 
ing surface. Then take some of the split 
rattan and, after wetting it, wind it firmly 
around both gunwales and inside strip, pass- 
ing it through small holes punched in the 
paper just below the gunwale, until the 


very handy to carry. 
The approximate cost of materials used in 
the construction of the canoe are as follows: 


-72 
screws, wire, CCC... 


It may be that you are in position to get 
many of these materials for nothing and 
thus lessen the cost. 

BARREL BOAT FOR SAILING. 

For sailing the barrel boat is very easily 
constructed and it is one of the best devices 
known to instruct a young person in the 
art of managing sails. The barrel boat 
can be put together in one day, and the only 
part that needs to be bought is the material 
for the sail. Fig. 6 shows the hull of the 
barrel boat. It consists of a bow barrel and 
a stern barrel, joined together by one strong 
plank and a simple outrigger which extends 
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from the plank. In order that the barrels 
may vot present a flat front, which would 
be difficult to push through the water, they 
are, as shown in the illustration depicting 
the completed boat, fastened to the plank at 
an angle. The angle is made by placing 
between each barrel and the plank a tri- 
angular shaped brace, such as shown in Fig. 
9. Both barrels must be covered with tar 
and painted so that they will be absolutely 
water-tight. 

The outrigger (Fig. 7), is a small scow- 
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Rigging of Barrel Boat 


shaped affair, about 2% feet long and 1 
foot wide. An ordinary oar or paddle is 
used for steering. A notched stick (Fig. 8) 
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or an iron rowlock can be fastened over the 
stern barrel to hold the steering oar. 

The barrel boat, when completed, will 
consist of two large air-tight compartments 


Sailing in a Barre) Boat 
and is, therefore, unsinkable, and because 
of the out-rigger is very difficult to tip over 
Hence it is safe to carry quite a large 
spread of sail. In a stiff breeze the barre! 
boat is more seaworthy than rapid, because 
the waves slap against the ends of the bar 
rels, but in a light breeze when the water 
is smooth, the barrel boat compares favor 
ably in point of speed with the ordinary 
small sail boat. 


HOW TO MAKE A WATER WHEEL. 


Considerable power can be developed with 
an overshot water wheel erected as in Fig. 
1. This wheel is made with blocks of wood 
cut out in sections as indicated by the lines, 
so as to form the circle properly. The wheel 
can be about 24 inches in diameter with 


good results and about 10 inches wide. Get 
some tin cans and attach them around the 
wheel as shown. Bore the wheel center out 
and put on the grooved wood wheel P and 
a rope for driving R. This rope runs to a 
wooden frame in the manner illustrated and 
the water is carried in a sluice affair N to 
the fall O, where the water dippers are struck 
by the volume and a power equal to two to 
four horsepower ordinarily generated. This 
power can be used for running (wo or three 


sewing machines, fans, fret-saws, and the 
like. Another form of water wheel is 
shown in Fig. 2. This is driven by an un 
derflow of current. This type of wheel can 
be made on lines similar to the other, only 
that the paddles are of wood and extend 
outward as shown. The wheel is supported 
in a bearing on the piece 8S. A belt T com 
municates the power to the wheel V and 
from here the power is carried to any de 
sired point. 

To find the horsepower which a belt can 
safely transmit, multiply the diameter of the 
driving pulley in inches by the revolutions 
per minute, and by the width of the belt in 
inches. Divide the resulting product by 
3.300 for single belting, or 2,100 for double 
belting. 


A Hungarian inventor claims to have 
solved the smoke difficulty by employing 
porous plates or bricks made of a composi 
tion containing lime and fuel of different 
degrees of combustibility arranged behind 
or between portions of the fuel in a fur- 
nace, These serve as desulphurizing or 
purifying filters for the furnace gases, 


Pe 
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‘“‘War Airship’ to Destroy Russian Fleet 


Californian Claims His New Aerial Craft Can Rain Dynamite 
on War Vessels From Its Height in the Clouds 


Destruction of the Russian fleet by means 
of an airship is a plan conceived by Dr. 
Greth of California and for this purpose he 
has built an aerial craft, termed the “Cali- 
fornia Eagle.” The Japanese government 
has entered into negotiations with the 
inventor and will purchase the “war air- 
ship” provided that the final test, to be 
made at San Francisco in a few days 
proves all the inventor claims for it. An old 
barge will be anchored off the Heads of 
Golden Gate, when Dr. Greth and Captain 
Baldwin, of the United States Army, will 


engine of more than 40-horsepower which 
will be ready for use soon. 

The balloon of the “California Eagle” is 
cigar-shaped, 80 feet in length, with an ex- 
treme diameter of 25 feet, having a capacity 
of 50,000 cubie feet of hydrogen gas. Sus- 
pended directly underneath in a central 
line, is the cage, the structural material of 
which is steel tubing. 

The guiding power is incorporated in 
twin, sheet steel, eight-blade, screw propel- 
lers, six feet in diameter, arranged on either 
side, amidships, and capable of performing 


“War Airship,” the California Eagle 


attempt to show the agents of the Japanese 
government how a battleship may be de- 
stroyed by dropping dynamite from the air- 
ship, which at all times will be kept out of 
range of the enemy’ guns. 

The result of the experiment may be of 
great importance to the science of war in 
all nations. 

In the preliminary tests the “war airship” 
has proved itself most successful. It was 
able to rise to any desired altitude, was 
easily steered and without difficulty was 
driven in any direction. Dr. Greth finds that 
his craft has suffered some disadvantage 
from the 5-horsepower engine he employed 
to propel it. Hence he is building a new 


about 1,800 revolutions per minute. They 
are under control of the steering gear in the 
ear, and, aside from their propulsive power, 
operate in lieu of a rudder, although a can- 
vas rudder is also used as an auxiliary. 
They can be deflecte¢ at any angle without 
stopping or reversing the engine, and, ac- 
cording to the angle at which they are 
placed, the ship can be moved in any direc- 
tion, which the inventor claims no other 
builder of an airship has ever accomplished 
with such a degree of simplicity. ‘The pro- 
pellers run in ball bearings and their axis 
is rotated and changed by means of a me- 
chanical worm and worm wheel. Santos- 
Dumont has but one propeller, fixed and 
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rigid, and steers with a canvas rudder, 
which, Dr. Greth says, does not take action 
rapidly until the ship is under considerable 
headway. 
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Dr. Greth claims that under anything like 
favorable conditions, he can drive his ship 
forward at a speed of from 30 to 40 miles 
per hour. 


ODD ACCIDENT ON THE PENNSYLVANIA. 


Results of the Mix-up Prove the Greater Strength 
of Modern Rolling Stock 


An accident that happened on the Penn- 
sylvania railroad at Harrisburg, Pa., recent- 
ly, demonstrates the increased strength and 
durability of railroad roiling stock. A Penn- 


PATENT FOR COLOR PHOTOGRAPHY. 


Johns Hopkins Professor Invents Process of 
Taking Pictures of Different Shades 


After five years of investigation the 
patent office has granted to Dr. Robert W. 
Wood, professor of experimental physics at 


Johns Hopkins University, a patent cover- 


Locomotive Climbs Into a Gondola Car 


sylvania engine weighing 134,000 pounds ran 
into a gondola car of 100,000 pounds capac- 
ity. The engine rode right up into the car 
and there stopped as contentedly as if it 
had merely been stationing itself for a little 
ride about the Pennsylvania yards. The 
fireman and engineer recovering from their 
fright and seeing the damage was insignif 
icant walked out on the running board and 
there had their pictures taken for the Rail- 
road Trainmen’s Journal and Popular Me- 
chanics. The only damage resulting from 
the mix-up was a broken pony-wheel truck. 


Plans have been decided on for leveling 
the tunnels under the Chicago river without 
interrupting traffic through them. 


ing all rights to color photography. The 
five years of investigation by the patent 
office consisted in an exhaustive research 
to ascertain the rights of the process to an 
exclusive patent which this affords all 
processes based upon it. The patent will 
protect Dr. Wood’s rights upon the deriva- 
tive invention. There are several photog 
raphers who claim to be the discoverers of 
color photography. 

The process at present is valuable from 
an academic standpoint. The photographs 
cannot be made on paper, but only upon 
glass slides, and a_ special viewing ap- 
paratus or electric lantern upon a screen 
must be used to get the optical results. 
Duplicates are easily made, 
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EASY ELECTRICAL EXPERIMENTS 


A SIMPLE ELECTRIC ENGINE. 


The first electric motors were built on 
lines similar to the steam engine—employ- 
ing a reciprocating motion similar to that 
of a piston, this motion being converted 
into rotary motion by means of a crank and 
fly-wheel. For a simple machine, this is 
still an interesting form of motor, and may 
be made with very little labor and expense. 

It is well known that a coil of wire car- 
rying an electric current exerts a magnetic 
attraction upon a piece of soft iron placed 
in its neighborhood. If one end of an iron 
rod is placed near the end of the coil, the 
coil tends to draw the whole rod within 
itself in much the same manner as a piston 
is pushed within a cylinder. The machine 
to be described employs this principle. 

Two coils shown 
at A and B will 


piece of straight iron rod, ™%4 inch in diameter 
and 9 inches long, and insert it in the holes 
in the ends of the spools. This will force 
the spools into line, and the screw-holes 
for the second spool may be located. When 
in place, the rod should slip freely back 
and forth, into and out of the coils, with- 
out striking against the spools at any 
point. After being thus mounted, the spools 
may be wound full of number 24 double cot- 
ton-covered magnet wire. 

From the piece of %4-inch iron rod already 
mentioned cut off two pieces 4 inches in 
length. Thread one end of each of these 
for a distance of 5/16 inch from each end. 
To the threaded end of each rod is to be 
fitted a piece shown at E, Fig. 2. This 
piece is built up from a circular brass piece 
%4 inches in diameter and 5/16 inches thick, 
soldered to the 
center of a strip 


be required. The 
spools for these 
coils are made of 


of brass, 3 inches 
long, % inch wide 


brass. Take a 


and inch thick. 
The circular piece 


piece of brass 
tubing, whose in- 
ner diameter is 
% inch,and whose 
length is 3 inches. 


is bored and 
tapped at its cen- 
ter so that the 
whole may be 
Screwedinto 


To each end of 
this tube solder 
two cireular 
heads also of 
brass. These 


place on the end 
of each of the 
iron rods. In 
Fig. 2, one of 
these rods is 


heads are \& inch 
thick, and 1% inch in external. diam- 
eter. In the center of one of them is 
a hole % inch in diameter. The brass 
spools thus formed are to be mounted 
as shown in the accompanying figures, so 
that the ends with the holes are facing 
each other, being “supported at their outer 
ends by a brass yoke bent into the form 
of the letter U. This yoke should be made 
of ™% inch material so as to be very stiff 
Its extreme outer dimension from left to 
right is 10% inches, and the upright arms 
project 4% inches above the base. The coils 
A and B are fastened to this support by 
means of two brass screws. Some trouble 
may be experienced in getting the two coils 
exactly facing each other, and in line. This 
ean be the more easily accomplished by fast- 
ening one of them in place; then take a 


shown at I, with 
the end pieces shown at E. Between the 


two end pieces, which face each other, 
are two small blocks of brass, 4 inch 
thick, % inch wide, and % inch long. These 
are inserted between the two pieces E and 
F, Fig. 2, and a small bolt passing through 
the whole fastens them together. It will 
be necessary too, to pin the pieces in place, 
to prevent them from racking out of place 
when the motor is running. 

A fly-wheel of some kind, about 6 inches 
in diameter will be required. It is to be 
mounted upon a shaft 4 inch in diameter 
and 6 inches long. This shaft is supported 
in brass bearings, at such a height that its 
center is on a level with the center of the 
rod which moves in and out of the coils. 
Heat the shaft red hot, and bend one end 
over to form a crank, whose throw is % 
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inch. The end of this crank is to fit into 


the slot at S, so that as the rod 1 moves 
back and forth, the crank may revolve 
smoothly without binding at any point. A 
little filing and bending will secure this re- 
sult. . 
In Fig. 1 the wheel is shown at W 
mounted on the shaft, between twobearings. 
A sleeve, shown at K, driving tightly upon 
the shaft, prevents end play in one direction, 
Another sleeve, shown at C, performs the 
same office on the other side of the wheel, 
but it is of special construction. Its form 
is shown in the upper portion of Fig. 2. A 
piece of brass tubing, fitting tightly to the 
shaft is cut of such a length that it will fit 
into the space between the wheel and its 
bearing. To this sleeve is soldered a thin 
piece of brass, at right angles, its outer rim 
being circular, and extending nearly half 
way around the sleeve. It may be best to 
make it an exact 
semi-circle at 
first, and then to 
reduce it by fil- 
ing. 

This is a con- 


tact piece, upon 
which the action 
of the motor de- 
pends, As shown 
in Fig, 1, two 
springs D and F 


AMERICA’S LARGEST BATTLESHIP 
LAUNCHED. 


The Virginia Slides Gracefully Into The Water 
While 30,000 People Cheer 

The battleship Virginia, the largest vessel 
in the United States navy, was launched 
at Newport News April 5 in the presence 
of 30,000 persons, who cheered vociferously 
as the trim though monster fighter slid 
gracefully into the water. The battleship 
was christened by Miss Matilda Gay Mon- 
tagzue, daughter of the Governor of Vir- 
ginia. 

The Virginia has a displacement of 14,600 
tons, whereas the Maine and Missouri, re- 
cently added to the navy, have a displace- 
ment of 12,500 tons. The Virginia is 3,000 
tons displacement greater than the Illinois, 
Wisconsin, Kentucky or Kearsarge, and 4,375 
tons greater than 
the Oregon, 

Big as is the 
Virginia, how- 
ever, Uncle Sam 
will soon launch 
five battleships, 
the Connecticut, 
Kansas, Louisi- 
ana, Minnesota 
and Vermont, 
each 16,000 tons 


press upon this 


| displacement, or 


contact piece 

Now these contacts should be made at 
such a time as to assist the motion of I as 
it moves to and fro. 

That is, as I starts to move into A, contact 
should be made so that a current flows in 
A, tending to draw the iron core into the 
coil. As soon as I has gone to its extreme 
left-hand position, the circuit through A 
should be broken. Then as the iron rod 
starts toward the right, the current should 
be switched into B. As the springs D and F 
must have a little movement, so as not to 
be too stiff, the contact strip C should be 
a little less than half a circumference in 
length. 

Five cells of a good dry battery will be 
necessary to run the motor or eight cells of 
gravity battery. 

In order to prevent the rod I from turn- 
ing about its own axis while running, a 
piece shown at H, Fig. 1, is slipped on to 
the crank inside of the slot. This piece is 
¥% inch in diameter and 1% inch thick and 
should drive tightly upon the shaft. 


1,400 tons greater 
than the Virginia. The United States has 
twelve more battleships under construction 
yet to be launched, and one, the Ohio, 
launched but not ready for a trial trip. 
When all are completed Uncle Sam _ will 
have 25 battleships afloat—a number ex- 
ceeded by only two navies in the world, the 
British and the French. 

The battleship Virginia will have 24 big 
guns in its main battery and will be driven 
by engines of 18,000 horsepower. It is to 
have a contract speed of 19 knots. Its cost, 
completed, will be $3,590,000 . 


> 


Prof. Myers, superintendent of the aero- 
nautic field at St. Louis, states the field 
now occupies twelve acres, and the field 
equipment will consist of aerodrome stalls, 
a two-story shed addition running along 
the entire north side of the field for offices, 
a sewing room, laboratory, machine and 
wood shops, storage rooms, ballast quarters 
and dormitory and living rooms for crews 
in charge of the airships in commission. 
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The Limit of Daring Amusement Feats 


Human Missile on a Bicycle Is Hurled 56 Feet Through the 
Air, Lighting On a Narrow Platform 


Leaping 56 feet through the air on a bi- 
cycle and 22 feet above ground, “Volo, the 
Volitant” has outdared all the daring and 
surpassed all the performers of reckless 
feats for the amusement of a sensation-lovy- 
ing public. “Looping-the-loop,” “circling- 
the-circle” and other of the hazardous stunts 
of trick bicyclists are completely overshad- 
owed by this latest and boldest of amuse- 
ment exploits. 

Starting from a point 45 feet from the 
ground, Dr. Clark mounts a 170-pound bi- 
cycle, set at an angle of 45 degrees and 
after attaining a velocity estimated at 85 
miles an hour, machine and rider are thrown 
into the air by a sudden rise at the bottom 
of the plankway. The terrific momentum 
earries the performer, still upright on his 
bicycle, into the air to a height of 22 feet 
from the ground and across a gap in the 
staging 42 feet wide. The total distance 
traveled through space along the are of the 
circle described by the human missile is cal- 
culated at 56 feet. 

Hanging for an instant in the air with 


Looping the Gap 


rthe front wheel of his machine pointing sky- 
ward, the performer suddenly throws his 
head forward with the same motion used 
by throwing a forward somersault. This 
brings both wheels on a level just as the 
bicycle strikes the landing platform, which 
is seven feet above the ground. The ma- 
chine seems to regain its lost impetus and 
shoots down an incline to the ground level 


where it is stopped by a “mechanic” placed 
50 feet away. 

The time elapsing from the instant that 
Dr. Clark starts on his perilous ride until 
he reaches the ground after his flight 
through space is just 41-5 seconds. 


SPRING HEELS FOR MOTORMEN. 


Motormen are the beneficiaries of the re- 
cent invention of a spring sandal to relieve 
them from the bad effects of constantly 


Motorman’s Shoe 


vibrating cars. Coil springs at the heels, 
their tension increasing in proportion to the 
weight of the wearer, and hard rubber 
pieces for the ball of the foot are the main 
features of this device which has met the 
approval of railway company officials and 
physicians. The sandal weighs but 15 
ounces, excluding the possibility of its being 
cumbersome. 

For winter use overshoes along the same 
lines will probably take the place of the 
sandal. 


Chicago's freight tunnel system is now 
being used to remove excavated material 
from sites of downtown districts. The tun- 
nel cars will remove all the material from 
the site of the new Chicago Savings Bank, 
where the excavation will be to a depth of 
40 feet below the sidewalk. Excavated 
clay will be lowered by caissons to the cars 
of the tunnel company, switched under- 
ground to the lake and transferred to 
Grant Park. 
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Part I. General Introduction and Descrip- 
tion of Division Plate and Pointer, 

Part II, Overhead for Lathe and Alternate 
Form of Same. 

PartIil. Milling Attachment for Rotary Cut- 
ters. 


Lathe Attachments 


Copyrighted 194 by W. W. Wood. 


PartIV. Milling and Drilling Spindle, 
Part V. Gear Wheels and Rotary Cutters, 


Part V1. Suggestions on Changing Plain 
Lathe to Self-Acting and Screw-Cut- 
_ ting Lathe. 


MILLING AND DRILLING SPINDLE. 

For use in connection with the overhead 
described heretofore the milling and drill- 
ing spindle becomes a very useful accessory 
to the lathe and in many instances will 
take the place of an ornamental or eccen- 
trie chuck. 


\ 
N FIG. 1. 
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The one shown herewith is easily con- 
structed and can be used in connection with 
a revolving cutter or various shaped drills, 
two specimens of which are shown at a 
and b, Fig. 4. A, Fig. 4, is a crank drill 
used for ornamental work, as for instance, 
decorating a box cover, as shown in Fig. 
5. B, Fig. 4, is an ordinary straight shanked 
drill and needs no further description. 

Fig. 1 is a sectional view of attachment 
with a semi-sectional view of the spindle 
showing chuck on the end, and method of 
fastening drills. Fig. 2 shows the spindle 
with end view of same and Fig. 3 is a plan 
of complete attachment showing holding- 
down lugs. 


solid or can be cored and reamed out to 
size to fit the shank of spindle easily, but 
without shake. If cast solid, bore the hole 
with a twist drill and run a reamer through 
so as to make a true hole’ throughout. 
Face the ends true with the bore. The 
spindle is turned with a steel or iron rod 
as shown, threaded at one end to take the 
two lock nuts shown in section at 

Fig. 1. The nuts should be turned 

and provided with tommy holes 

by which to tighten up. Fig. 5 

shows a specimen of work that 

can be done, and is executed in 

the following manner: The circu- 

— lar disk or work is secured to the 
faceplate or on chuck on lathe man- 

drel. The drilling spindle with a 

crank drill is bolted on the slide rest so that 
center of spindle is on a line with center 
of lathe spindles. The division plate on 
lathe is used. Advance the drill to work 
and make the first circle, cutting to proper 
depth, and then make a chalk mark on han- 


FIG. 4. 


die of slide rest to serve as a guide to 
insure all circles being cut to same depth, 
When the first circle is cut draw back 
the tool and using division plate, turn the 
work proper distance and cut the second 


3 (FIGS. 


Two patterns are required to construct 
the attachment, one for the frame and one 
for the pulley. The frame is either cast 


circle. Gontinue thus until the work is 
completed. The specimen shown is com- 
posed of 24 circles. Many different designs 
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will occur to the workman as well as a 
variety of uses to which the spindle may be 
put. 


THE UNITED STATES STEAMER VAN- 
DERBILT. 


When, during the greatest stress of the 
Civil War, Cornelius Vanderbilt presented 
the crack liner, Vanderbilt, to the United 
States, the craft was admitted not to the 
Navy, but to the Army. The distinction was 
a bit of diplomacy by President Lincoln, for, 
due to the Commodore’s stipulation that he 
have charge of the vessel and direct all ber 
movements, it came near being lost to the 
government. The Navy could not admit a 
vessel under the control of a civilian and 
Mr. Vanderbilt’s condition was positive. 

President Lincoln, on hearing of the diffi- 
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The Vanderbilt made a brave showing In 
several engagements, and a gold medal and 
a vote of thanks were awarded by Congress 
to Mr. Vanderbilt, an unusual distinction. 
In fact, the whole affair is without prece- 
dent in the history of a nation. 


KNIFE WORTH $5,000. 


The Westminster Gazette says: “The most 
valuable knife in the world is to be seen in 
the collection of a famous firm of cutlers 
in Sheffield. It is large enough to fit the 
pocket of none but a giant, and contains 
75 blades, which close up like those of an 
ordinary knife. Each of the larger blades 
is elaborately engraved, and among the sub- 
jects of these strange pictures are views of 
Sheffield, the city of York, Windsor Castle, 
Arundel Castle and a score of other famous 


The United States Steamer Vanderbilt 


culty, summoned Mr. Vanderbilt to the 
White House and after greeting him accept- 
ed his gift with a few words of thanks; 
then, knowing the stipulation made it im- 
possible to enter the ship in the Navy, add- 
ed: “I will place her with the Army and 
assign her to the Quartermaster Department 
and put you in charge.” 

The original intention was to fill the 
Vanderbilt with empty casks and deliber- 
ately run her upon the Merrimac and thus 
sink that ship: the Vanderbilt was not 
used for this purpose, however, and after 
the Merrimac was blown up, the Vanderbilt 
was admitted to the Navy and placed in 
charge of a nayal officer, the Commodore 
not wishing to command her after the de- 
struction of the ironclad. 


scenes. The hafts are of mother-of-pearl, 
carved with great skill, 
The knife is valued at $5,000. 


A cooking pot is the first iron casting ever 
made in the territory which now constitutes 
the United States. It was made at a small 
blast furnace near i.ynn, Mass., in 1642. 
The furnace used charcoal for fuel, had bog 
ore and used oyster shells as flux. 


Gases from thousands of coke ovens pass 
off into the air and are wasted in the Con- 
nellsville coke region in Pennsylvania. 
These gases might be utilized, at a profit, 
for operating gas engines and generating 
electric power. 
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One Million a Year For Naval Gun Practice 


It Costs $500 Every Time a 13-Inch Cannon is Fired--Expense 
to Greatly Increase 


Every time one of the big 13-inch guns 
on the American warships is fired it costs 
$500. Four times a year the men are ex- 
ercised in big gun practice with regulation 
charges, each man of the gun’s crew firing 
four shots at these trials. There are seven 
men in a gun’s crew on these trials. Now 
if you multiply seven by four, and by four 
again, then multiply by the number of 13 
inch guns in the navy and take into con- 
sideration that every two shots cost $1,000, 
it is not difficult to see how fast the big 
guns burn up money. jut the number of 
these largest guns is not a tithe to the 8 
and 6-inch guns, in addition to the 5-inch, 
the 4-inch, the 6-pounders and the 1-pound- 
ers, whose number is legion and on which 
the practice is just as important and assidu- 
ous as on the big ones. Of course the cost 
of firing one of the smaller guns one time 
is much less, but the total cost of the prac- 
tice with them is much larger because there 
are so many more of them to fire; so much 
greater practice is given with them, and 
they are fired so much oftener than the 
large guns. To fire a 4-inch common shell 
costs $17; a 6-pounder, $3.86; a 1-pounder, 
$1.14. Every ship has a battery of Colt au- 
tomatic machine guns which fire cartridges 
in a stream fed from a belt at the rate of 
400 a minute. Four times a year each man 
fires two belts on one of these guns, It 
takes a little over two minutes and it costs 
about $7.00 a belt. 

The total amount that Uncle Sam is asked 
to appropriate for naval target practice for 
the ensuing year is $1,336,000. This seems 
an astonishing sum to spend merely for ex- 
ploding powder, but it is necessary to train 
the gunners to shoot straight. And this 
amount is small compared to what will be 
required when the ships now being built 
are added to the navy. Then this sum will 
have to be more than doubled, and then 
the annual cost for ammunition for target 
practice in the navy will amount to 
$2,690,000. 

These costs allude to the regulation gun 
practice with actual ammunition, which has 
been in vogue of late years, but recently 
another and important custom has been 
added. It is the record training for the 


title of gun captain, which carries with it 
certain honor and $2.00 a month more pay. 
Any man is eligible to this, be he landsman, 
seaman, gunner or cook, and all are ex- 
pected to take part in the competition. The 
title implies no change of duties. The cook 
may be a gun captain and he must continue 
to cook; but the title and the $2.00 extra are 
eagerly sought. Moreover a good record of 
this sort puts a man in the way of possible 
promotion. 

The enormous cost of firing the 13-inch 
guns can be appreciated when it is known 
that the charge of black powder required 
for one shot is 550 pounds; of smokeless 
powder, 280 pounds. The steel projectile 
that is fired weighs 1,100 pounds. This 
leaves the muzzle with an initial velocity 
of 2,100 feet a second and would penetrate 
3314 inches of wrought iron at the time it 
leaves the gun. With the muzzle elevated 
at the proper ballistic curve, a little less 
than an angle of 45 degrees, this projectile 
would go 12 miles. It is impossible to get 
this elevation on a ship, however. 


HITCHING THREE HORSES TO A WAGON. 


A method of hitching three horses to a 
wagon is given in the Ohio Farmer. Two 
wagon poles are substituted for one, and 
the middle horse placed between the poles, 
or shafts. There are two neckyokes and a 


i 
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triple evener. The middle horse has one- 
third of each doubletree, making two- 
thirds of both, while each outside horse 
has two-thirds of the evener he is hitehed 
to. 


You are not getting all that is coming to you in this world if you do not immediately send for 
Popular Mechanics’ Premium List. We want all our readers to get these lists because we know you. 
will appreciate them. 
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ENGLISH TRACTION ENGINE WON WAR 
PRIZE. 


A traction engine propelled by an oil en- 
gine working by natural forces, the heating 
of the vaporiser by means of a lamp being 
sufficient to start the combustion of oil 
vapor and compressed air, after which it 
works automatically, won the prize in the 
English War Office competition. The details 
of the engine are as follows: 

The engine has two cylinders, placed one 
above the other, the connecting rods being 
coupled up to the same crank pin, and as 
they work on the Otto 4-cycle principle, at 
alternate intervals there is an explosion giv- 
en for every revolution of the crank shaft. 
The common crank shaft makes 350 revolu- 
tions per minute. Three oil tanks are pro- 
vided with a total capacity of over 100 gal- 
lons. The oil used is refined Russian oil, 
but adjustments are provided so that either 
refined American, Scotch shale, Russian 
crude, Texas liquid fuel, or Burmalh oils can 
be used. The cylinders are water-jacketed, 
and the water is circulated by .a rotary 
pump round them and through a cooler, 


MECHANICS. 


miles per hour—reversing and winding 
gear. Every moving part and bearing 
has its own separate lubricator, and is sup- 
plied by a copper tube from central reser- 
voirs. The whole of the gearing and lubri- 
cating and every movement necessary for 
the complete working of every function -of 
the engine is under the control of the driver 
on the foot-plate. 


A COLLAPSIBLE HORN. 


In good season for political parades and 
election returns comes a new kind of horn. 


One which shuts up into small space to carry 
in your pocket, but when drewn out to full 


placed under the footplate, the air being 
drawn over the tubes by a fan. The con- 
sumption of oil fuel on good average roads 
in about 30 miles with the maximum load is 
about 350 pounds, and the consumption of 
water for cooling purposes for the same 
distance and load under one gallon. The 
gearing is arranged with. four speeds— 
one and one-half, three, five, and eight 


length is 14 inches long and produces an 
ear splitting blast. The illustration shows 
the horn extended and collapsed. 


The biggest searchlight in the world, to be 
exhibited at the coming World’s Fair, 
weighs nearly four tons, is of 5,250,000 can- 
dlepower and projects a beam of light seven 
feet in diameter. 
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BIG BOILERS FOR LAKE BOATS. 


The steamer Santa Maria contains three 
of the largest boilers of their type in use 
on the Great Lakes. The illustration shows 


FUEL MADE FROM FLAX. 


The refuse from flax straw taken after it 
has passed through the tow machine, con- 
veyed automatically to the fuel machine by 


one of these immense steam generators be- 

ing lowered into the vessel. The boiler is 

14 feet in diameter and 13 feet long, con- 

taining 278 tubes each 314 inches in diam- 

eter. The boiler carries a working pres- 

sure of 150 pounds, and weighs 50 tons. 
— | 


WONDERFUL FIRE EXTINGUISHER. 


A most effective fire extinguisher has 
lately been exhibited in Dresden, Germany, 
reports U. S. Consul-General Chas. L. Cole. 

The ingredients are as yet a secret, but 
the solution costs about five cents a pound. 
One of its best features is the fact that it 
will not damage fabrics. Severe tests of 
the extinguisher were made by saturating 
inflammable materials with petroleum and 
igniting them. A bucketful of the solution 
immediately extinguished the fire. Other 
tests such as lighting a vat of coal tar and 
petroleum, and firing stacks of railway ties 
and straw were made with the same results. 


Largest Steamer Boiler on the Great Lakes 


means of a blower, there mixed with crude 
oil and an artificial binder and then packed 
into solid blocks 8& by 10 inches in size 
makes a new fuel that is said to be a great 
heat producer and 50 per cent cheaper than 
coal. ‘This fuel was tested recently on a 
locomotive with satisfactory results. Nine 
hundred pounds of the new fuel were con- 
sumed on two-thirds of the run, whereas 
the same distance requires one ton of coal. 
J. T. Smith, the inventor, expects to estab- 
lish plants throughout the northwest and 
manufacture the product in large quantities. 


SMOKELESS FUEL. 


A new fuel, said to consist of coal dust 
and oil treated by a secret process that 
renders it smokeless, is to be manufactured 
by a French company that claims that its 
product is cleanly, economical and of the 
best heating quality. 
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Harvests Crop and Plows Ground at the 
| Same Time 


ye 12-inch i lis before 
the machine the dark furrows trail behind. 
600 acres inaseason. The Farm Im 
and expense, as well as afford 


Raised a Brick Building 180 Feet 


A three-story brick house weighing hun- 
dreds of tons, successfully climbed a steep 
bluff 160 feet high at Kansas City, without 
cracking a pane of glass. Upon reaching 
the top the house was rolled along 300 
feet to its destination. It had been built 
some years ago in a location which was no 
longer desirable for residence purposes. It 
was a case of tearing the house down or 
moving it. The house was carried on a 
strong framework of timbers, and raised by 
the turning of 300 jacks divided into 30 
groups of from eight to 12 each, from three 
to five groups being located under each sill. 
At a signal given by blowing a whistle, one 
man started at the end of each group and 
gave each jack in succession one-half turn. 
After all the groups had been turned 
another signal was given and the men re- 
turned to the starting points, screwing each 
jack another half-turn and so on back and 
forth, simultaneously, screwing the jacks 
so as to raise the building uniformly about 
one-half inch at each round trip. 


Kansas City House-Climbing Feat 
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the next season, is in use by Wm. Milton, at Stafford. Kansas. The same 16-horsepower traction 
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THE LARGEST AMERICAN BUILT LINER. 


The largest ocean liner ever built in the 
United States is the Dakota, which was 
launched Feb. 8th at New London, Conn. 
The Dakota is 630 feet in length, 73 feet 6 
inches in breadth and has a moulded depth 
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MAKES HEN HATCH EVERY EGG. 


Ideal Hen’s Nest Easily Constructed With the 
Aid of Two Boxes 


A hen’s nest that will cause the hatching 
of every egg, if the eggs are al! good and 


8. 8. Dakota, the Largest American Steamer 


from keel to upper deck of 56 feet. The dis- 
placement on her maximum draught of 36 
feet 6 inches is 37,000 tons. The ship has a 


longitudinal bulkhead fitted its entire 
length, thus dividing each hold into two 
compartments, each having a hatch. Each 


hatch has two electrically operated winches 
and two steel built booms capable of lifting 
from 30 to 50 tons. 

The Dakota is equipped with triple expan- 
sion twin-screw engines and 16 Niclausse 
water-tube boilers. Her propellers are 20 
feet in diameter and maintain a speed of 
14 knots at 78 revolutions per minute. 

The coal bunkers are arranged above the 
boilers and incline at the ends so that the 
coal gravitates through shutes and is depos. 
ited on the firing platform. Five of the 
decks are of steel plating throughout. 

The Dakota will engage in the Pacific 
trade, running from Seattle by way of Hono- 
lulu to Yokohama, a distance of 5,800 miles. 


The subject of steel postal cars for the 
protection of railway postal clerks is being 
agitated. Many fatalities among the clerks 
are due to the flimsy construction of the 
cars in present use. 


fresh when placed, is constructed by a 
simple process. Secure a large box and a 
piece of old sash for a cover. Fill half full 
of hay and bed a small box in the center. 
Line this with chaff from the hay mow. 
Inside this put a lining of cotton. Place nine 


or 10 eggs on the cotton and let the hen 


enter on her work. The mechanical con- 
struction of the nest is illustrated in the 
accompanying diagram. Remove the hen 


each day for food and water. 


“She has an automobile tongue.” 
“What do you mean?” 
“Why, she’s always running people down.” 
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HOW THERMOMETER TUBES ARE MADE. 


Few people looking at the fragile little 
thermometer tubes think or know anything 
of the process by which they are made, and 
yet there are few places more interesting 
than a glass factory. 

When the raw material is brought to the 
factory it goes into clay pots within the 
crucible and remains there thirty hours at 


Sten 


severs the glass from the blowpipe and the 
finished tubes are taken to the annealing 
oven where they pass by gradation from 
the intense heat to comparative coolness, 


NEW RULES FOR THE AERIAL RACES. 


Several changes have been authorized re- 
garding the regulations at the coming air- 
ship races at the St. Louis World's Fair. 
Entries will be re- 
ceived until June 1 
instead of May 1, as 
at first announced. 
The prize for the 
highest altitude at- 
tained has been 
withdrawn because 
of the danger in 
such contests. The 
minimum speed re- 
quired in the race 
for the grand prize 
of $100,000 is 18% 
miles an hour in- 
stead of 20 miles, 
The exposition com- 
pany will furnish 
free hydrogen gas 
for all contestants. 

Thirty-four entries 
for the contests have 
already been filed. 
Among the contest- 
ants are M. Santos 
Dumont and M, Le- 
baudy. 

The Chicago Ree- 
ord-Herald says: “If 
some one should en- 
liven the contest by 
entering an aero- 
drome or ‘flying ma- 

chine’ of the Lang- 


Glassblowers Blowing Thermometer Tubes ley type it would 


least. When it has become a molten mass 
it is ready for use. A long blowpipe is 
thrust into the vivid pool of glass, twirled 
a moment, and then withdrawn, bearing at 
its end a smatl glowing ball. This ball is 
rolled to a cone on a small slab of iron. 
Then it is handed to a man seated in a low 
wooden chair having long arms. He gives 
a little puff through the pipe, rolls the pipe 
on the arms of the chair and then it is ready 
for the master workmen. The blowing re- 
quires great skill and the long slender tubes 
stretch out between the two workers in an 
incredibly short time. A touch of cold iron 


afford a_ spectacle 
eclipsing all other attractions of the ex- 
position.” 


PITS FOR STORING OIL. 


Oil burning locomotives are used in Cali- 
fornia and western Arizona, on the Atchi- 
son, Topeka and Santa Fe Railway. Cireu- 
lar pits in the ground, banked up high, the 
depth being two feet, and roofed over, are 
used for storing the oil. From these pits 
it is pumped into small delivery tanks and 
then run into the engines by gravity. The 
largest pits hold 50,000 barrels. 
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IRRIGATION CANAL THROUGH TUNNELS. 


An irrigation canal which will pass 
through three tunnels, the longest of which 
is 1,400 feet, is now being cut in Nevada. 


his telephone, one can leave his office for 
hours at a time and return to bear the mes- 
sages received during his absence. The in- 
strument records upon a thin band of stee! 
the words received by the telephone. By 


Entrance to 1,400-Foot Tunnel 


The rocky character of much of the country 
to be traversed necessitated the tunnels. 

The canal is fed at its source’ by the 
Truckee river, whence it passes eastward i4 
miles to Wadsworth, Nev., and thence 18 
miles to the great “Carson Sink,” a desert 
plain. The canal will be 23 feet wide at the 
bottom, 53 feet at the top, and 15 feet deep 
and will receive 1,400 cubic feet of fresh 
mountain water per second. 

About 2,000 men are employed in this 
work, which will cost the Government near- 
ly $1,000,000. The canal will open vast 
areas, hitherto arid and waste, to the home- 
steader and to agriculture, and will great!y 
promote industries in contingent tracts. 


THE PHOLOGRAPHONE—AN ELECTRIC 
STENOGRAPHER. 


The electric stenographer, or photogra- 
phone is a recent invention that is causing 
great interest in Europe. The inventor is 
Mr. Ruhmer, of Berlin, and the first instru- 
ment was exhibited before the Industrial 
Congress at Copenhagen, last month. 

With one of these machines attached to 


the movement of a lever the impression on 
the steel band is made to yield the spoken 


words, which are heard by placing the tele 
phone receiver to the ear. 


Gaffney, S. C., is the only place in the 
United States where tin is mined at the 
present time. The first shipment from the 
deposit amounted to 20 tons. The deposit 
is a continuation of one opened 15 years ago 
at King’s Mountain, N. ¢., which produced 
high-grade cassiterite. 
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A SCOTTISH OIL MINE. 

A peculiar industry in Scotland and one 
which engages much labor and capital is 
the mining of shale for the production of 
oil. Great districts are given over to this 
work, the large somber-looking distillation 
works scattered here and there emphasizing 
its enormity. 

The shale is mined much after the man- 
ner of hard coal. After the shale is brought 
from the mine it passes through breakers 
and crushers which reduce the size of the 


MISFIT HOSE COUPLINGS AT ROCHESTER. 


When Rochester was threatened with de- 
struction a few weeks ago a frantic appeal 
for help was flashed to Buffalo and other 
nearby cities. When assistance arrived the 
outside fire apparatus were for a time use- 
less because the hose couplings which con- 
nect the fire plugs to the steamers failed to 
fit. Water was finally taken from the canal, 
but great confusion reigned while efforts 
were being made to connect the hose used 
by different cities. 


Distillation Works, Benches of Retorts ard Condensers.— Powerhouse on the Right 


pieces; the ground shale is then conveyed to 
large storage hoppers at the distillation 
works, whence it is fed into the retorts. 
Here the shale is roasted and the gas is 
drawn off and passed through a large con- 
denser where ammonia and crude oil are 
distilled off and stored in large tanks, 

Naphtha is distilled from the lighter 
gases aftet they have been drawn through 
the fans and have passed through scrub- 
bers. What gas is left is used to heat the 
retorts. It is interesting to note that the 
ammonia water separated off is converted 
into sulphate of ammonia and commands a 
price of about $65 a ton. 

Electricity is being utilized in many of 
these works with a consequent diminishing 
of danger, reduction in coal consumption, 
lessening of smoke and economy of labor. 


The same thing happened at Baltimore, 
where it is related a New York fireman sue- 
ceeded in tying a steamer suction pipe to a 
hydrant nozzle and actually drew water in 
this manner, 

The attention of fire chiefs will now be 
given to securing some general standard of 
sizes, connections, and screw threads which 
will make the fire apparatus of the country 
interchangeable in time of great disasters. 
The discovery has occasioned dismay among 
fire insurance companies no less than among 


business men and property owners every- 
where. 


In the United States nearly 13 of every 
10,000 inhabitants are studying at colleges 
of university status. The number in Great 
Britain is less than five, 
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Largest Technical High School in the World 


The Berlin Technical High School at Char- 
lottenburg is the largest institution of the 
kind in the world, having 4,378 students, all 
over 18 years of age. Although it is called 
a “high school” the work is of an university 
standard. 

Architecturally its buildings are very 
beautiful, says London Technics. The main 


= 


Of the five courts around which it is built, 
the beautiful central one, glass-covered and 
surrounded by galleries on every floor, is 
perhaps the most noteworthy. On the main 
floor the corridors are a series of double 
pillared arches and afford a fine view of the 
great central court or hall. All the corri- 
dors are built on the inside, thus depending 


ri. 


Front of Main Building, Berlin Technical High School 


building, four stories in height, 750 feet 
long and 300 feet deep, presents an impres- 
sive exterior, only to be surpassed on #nter- 
ing the spacious entrance hall to marvel at 
its interior. 


on the courts for light and ventilation, while 
the class rooms, offices, museums, etc., are 
arranged on the outside. Charlottenburg is 
beautifully located on the main road from 
Berlin. 


A CURIOUS TIDE MILL. 


Vast fortunes have been lost in the at- 
tempt to perfect a tide motor which would 
utilize the limitless power of the flowing 


Side Elevation 


and ebbing tides. As long ago as 1800, 
however, tidal mills were in successful ope- 
ration in Nova Scotia. These mills were 
used to grind a coarse oat meal which was 
generally used in place of flour at that time. 
The water wheel was ten feet in diameter 
and made of wood; the sluices were built 
of blocks of stone four feet long and one 
foot thick. The wheel was placed in a 


horizontal position and the shaft carried 
to the floor of the mill, which was about 
two feet above the waterline. A belt con- 
nected a pulley on the shaft to another on 
the spindle of the grinding stone. The mill 
and dam were placed at the outlet of a 
creek or small river, with gates swinging 
inward hung in the dam. When the tide 
ceased to flow and commenced to ebb the 
gates closed and retained the water. After 
the tide had gone out the outlet sluice was 
opened and the mill started. The dams 
were made of earth with logs embedded to 


give additional strength. The Canadian 
27 20 WHEEL 
WHET TOA 


Plan of Wheel 
Engineer says: “Other mills were used for 
sawing logs, the reversing gear being ope- 
rated by separate water wheels.” 
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CUTTING TREES AND LOGS BY COM- 
PRESSED AIR. 

The largest tree that grows, and logs of 
mammoth dimensions are being swiftly cut 
down and sawed by means of compressed 
air. The advantage is that the air com- 
pressor, which is operated by a gasoline 
engine, is portable, being placed upon a 
wagon and hauled about by one team. 
From. the compressor the air is conducted 
through hose to the pneumatic engines 


TO BUILD A BOULEVARD 1500 MILES 
LONG. 


The famous Old Mission road of Califor- 
nia, built and used by the Spanish mission 
fathers 200 years ago, is to be restored if 
the plans of the California Automobile Club 
are carried out. Inasmuch as there are sev- 
eral thousand auto enthusiasts in the state, 
including countless milionaires from the 
East who winter on the Pacific coast, there 


Pneumatic Saw at Work 


which work the saws. Compressed Air 
says the pneumatic engine is capable of 
making from 125 to 150 strokes per min- 
ute, depending on the pressure of air used. 
At sixty pounds pressure it will develop 
2%, horse-power. The engine weighs 50 
pounds, being constructed almost entirely 
of brass and steel tubing. It is claimed 
for the valve motion, which is of an en- 
tirely new design, that it has no compli- 
cated valves or parts to get out of order 
and that it is very simple and easy of 
adjustment. The frame is made of machine 
steel and wood and though light in weight 
is strong and durable. 

The makers declare that one man with 
one of these machines can easily cut ten 
cords of 2-foot wood per day, or 50,000 feet 
in logs, reducing the present labor expense 
at least 50 per cent. 

The pneumatic engine shown in the illus- 
tration has a cylinder 2% inches diameter 
by 30 inches long. 

The compressor can be worked by steam 
or electric power, if available, or by an 
ordinary locomotive air pump attached to 
any logging or portable engine. 


is not likely to be any difficulty in raising 
the money. 

This grand boulevard, 1500 miles in 
length, of which the route from San Diego 
to San Francisco is a part, is to be made 
the finest roadway in the world. The nat- 
ural scenery is often grand and everywhere 
intensely interesting. A chain of magnificent 
hotels is to connect the two cities. 


THE TECHNICAL WORLD. 


To aid students anc others interested in 
technical knowledge is the praiseworthy 
mission of the Technical World, a new 
monthly journal that has just made its ap- 
pearance in the interest of th® Armour In- 
stitute of Technology. The Technical World 
is issued in usual magazine form and con- 
tains 112 pages. Its articles are compre- 
hensive, interesting and profusely iillus- 
trated. In the initial publication consider- 
able space is devoted to an exhaustive illus- 
trated description of the American School of 
Correspondence. 
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‘ing of vessels. The new electrical 
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BANANAS UNLOADED BY ELEC- 
TRICITY. 

Electricity is taking the place of 

African stevedores in the unload- 


machine which has been used so 
far to save labor in unloading ba- 
nanas is capable of being adapted 
to other cargoes and undoubtedly 
in time will take the place of 
more tedious methods so out of 
accord with twentieth century 
progressiveness. 


The machine, which is oprntd 


by a 15-horsepower induction mo- 
tor, is built on a platform on the 
wharf and resembles the carrier 
of a threshing machine. To un- 
load the vessel one end of the 
machine is lowered into the hold. 
The carrier runs up perpendicu- 
larly about 30 feet and across to 
the wharf. The wheels on the 
platform move on a rail track. 
The canvas carrier is divided by 
wooden bars into pockets, each 30 
inches long and 48 inches wide. A 
bunch of bananas is placed in 
each pocket and the load carried 
to the wharf in perfect condition and at the 
rate of 5,000 bunches per hour. 


RIDES TO FIRES IN AN AUTOMOBILE. 

The chief of the Newton, Mass., fire de- 
partment rides to fires in an automobile. 
This is one of many recent improvements 
making the Newton department one of the 
most perfectly equipped and up-to-date call 


Chief of Newton, Mass., Fire Department Going to a Fir> 


Electrical Machine for Unloading Bananas from a Vessel 


The machine is controlled from a lookout 
tower containing four levers. 


forces in the United States, The use of the 
automobile in this line is apt to become 
general in all those cities where good pave- 
ments will permit, its unquestionable ad- 
vantage over other vehicles as to speed and 
economy of motive power placing it fore- 
most in cases where these qualities are nec- 
essary, 


HOW TO MAKE A BRICK FORGE. 


The following is the plan for building 
about as nice a forge as I ever saw, says 
a writer in the American Blacksmith. 
Commence the forge as large as you want 
it, building it to the height of the bed just 
as you would any brick forge. From there 
on continue the forge up six or eight feet, 
the size of the hearth. Make an opening 
in front high enough to take in a wagon 
tire, and wide enough to give room to get 
the work in. There can be an opening at 
the back to let the work go through. Taper 
the forge to three bricks square and run the 
flue above the building, and you will never 
he bothered with any smoke or dust in 
the shop. 
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TROLLEY FIRE ENGINE CAR. wheel. The Street Railway Journal says: 
—_—_—_ = “The car is 25 feet long, and 9 feet wide, 
Whenever fire breaks out in any of the The pump room is 16 feet long. The fire 
numerous docks, depots or other buildings pump is an 84 by 12-inch machine, having 
of the Oakland, Cal., street railway, a an 8-inch suction and a 6-inch discharge. 
strange looking trolley car may be seen A 35-horsepower electric motor operates the 
pumps. A separate set of motors 
propel the car.” 
MATE, THE LATEST DRINK FOR 
SODA FOUNTAINS. 


A new beverage, and one which 
promises to gain the ascendancy 
over other stimulating drinks is 
mate, a food product used for 
many years in South America and 
gradually finding its way into the 
United States and European coun- 
tries. Experiments have shown it 
to possess indisputable medicinal 
properties with after-effects verg- 
ing on a happy combination of 
those of opium and of bromo 
seltzer. 


Electric Fire Cur. Mate is pre- 
dashing along the street at full speed. The pared from the 
other trolley cars lose no time in getting leaves of ilex af- 
on side tracks and other streets in order ter the manner 
to let the fire car pass. This fire car is un- of preparing tea, 
like any other trolley car in the world, and and may be 
when its electric pumps are set in motion served in various 
will throw as much water as the largest Ways. 
fire engine of any fire department. In order South Ameri- 
to avoid any possible delay from the trolley cans suck it 
coming off the wire, a trolley of peculiar from a_ bowl 
construction has been provided. It consists through a silver 
of a bar held in a frame which slides along tube termed a | 
the trolley wire instead of the usual trolley  bombilla, says 
the Soda | 
Fountain. 

Mate A Mate Pot. 
is a cheap product and if all claimed 
for it holds true it will be a lamp 
post for Prohibitionists to lean 
against, 


; English manufacturers are sending 
ea\out a floating exhibition of English 
Ma} goods and manufactures for a trip 
@\ around the world, taking in many 
mm great ports. An American exhibition 
ij}has been proposed along the same 
w| lines and as the United States is now 
the greatest exporting nation of the 
world, nothing could be more appro- 
priate. 
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SHOP NOTES 


HOW TO COLOR ELECTRIC LAMPS. 


Very often much effectiveness can be 
worked out in a window trim with the aid 
of colored lights. Colored lights are expen- 
sive. The following formula will explain 
how to color electric lamps, thereby saving 
a big part of the expense. ‘Take a little white 
shellac, thin it down with alcohol, and by 
dipping the bulb in this it produces a 
splendid imitation of frosted glass when a 
clear white light is required. Care must be 
taken to have the shellac very thin, other- 
wise it will not run smooth. If you use 
green, purple, red, blue or any other color, 
buy a package of egg dye of the color re- 
quired, dissolve it in wood alcohol and pour 
it into the shellac. By using this or any 
transparent coloring a vast number of beau- 
tiful tints can be made that will blend with 
your color scheme. 

To go about it properly and to get the 
best results, after preparing your shellac 
pour it into a vessel deep enough to im- 
merse the lamp. Take piece of wire an: 
fasten it around the socket of the lamp, 
then bring one end of wire back over the 
end of the lamp to opposite side of lamp 
to form a loop, then dip it in the solution 
and hang it up to drip and dry. While mix- 
ing your color bear in mind that the more 
dye and the less shellac the déeper the tint 
will be, and vice versa. Any of these colors 
ean be removed with wood alcohol. 


HOW TO MAKE AN ARC LIGHT. 


Any engineer can make a cheap, service- 
able are light out of the odds and ends 


generally found around a plant. We get 
the following instructions from The En- 
gineer: 

“It will be noted in the sketch that the 
feed machinery is nothing more than the 
magnets, armature and hammer of an old 


electric 5-inch bell. The magnets, with 
16-candlepower incandescent lamp in series 
with them, are connected across a resist- 
ance of about 25 ohms, which may consist 
of three or four coils, taken from an old 
rheostat or a bank of lamps in multiple. 
The magnets and the 25 ohms resistance are 
in multiple and are connected to the posi- 
tive lead, which is clamped to the top 


earbon. 


The negative lead is simply con- 
nected to the 4-inch pipe, where convenient. 

“Sliding loosely on the top carbon is an 
iron washer with a small hole drilled near 
the edge with a thin lace passed through it 
and tied to the end of the hammer. The 
spring on the armature must be bent so 
there will be no make-and-break action. As 
current passes through the magnets, the 
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hammer pulls on the washer, causing it to 
grip the carbon and lift it up, thus forming 
the are. As the carbon burns away, less cur- 
rent passes through the magnets, causing 
the carbon to lower and keeping it the right 
distance from the lower carbon. When the 
hammer has lowered as far as it will go, the 
washer on the carbon should be low enough 
to strike on top of the drop tee, causing it 
to release its grip on the carbon and allow- 
ing the carbon to fall. More current now 
passes through the magnets and the carbons 
are pulled apart again, the iron washer 
having taken another grip. This action 1s 
continuous and the lamp can be adjusted, 
so there will be no flickering in the light 
whatever.” 
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HOW TO BUILD A FROST-PROOF TAIL 
RACE. 


Users of waterpower who have experi- 
enced trouble from freezing the past severe 
winter, will be interested in a method de- 
scribed in the American Miller which is to 
prevent trouble. The writer says: Our 
raceway has a cross-plank bottom from the 


wheel pit to a short distance below the 
mill. The sides are planed timbers, A in 
sketch, covered with round cedar, B, laid 
crosswise and covered over with earth. We 
excavated the last 20-foot section from Y 
to Z and then carried the bottom on a level 
a short distance. The remainder of the 
waterway is open race with earth bottom. 

The top of the sloping section, of course, 
follows the same angle downward from Y 
to Z as does the bottom and dips into the 
edge of low water, shutting off all currents 
of air from outside, but allowing a free 
flow of the water, which just flows down- 
ward under the upper covering and then 
rises to its original level on the outside, 
flowing away without having the current 
stopped or raising the tail water. We made 
this submerged section of slightly larger 
capacity by setting the side timbers, A, a 
little farther apart. But a little more space 
is sufficient. : 

Since using this arrangement our wheels 
have been clear of ice and frost and our 
drive belts are dry. Previous to this we 
had our main belt connections covered with 
frost, the gate rods were often frozen and 
occasionally the water wheels were solid. 

To keep the submerged portion of the 
tail race from floating we bolted a large log 
at the outer end and covered the section 
over with stones and gravel. 


FIVE YEAR SUBSCRIPTIONS. 


In response to numerous requests the 
publishers of Popular Mechanics announce 
a special subscription offer of five years for 
three dollars. Address may be changed as 
often as desired. 


POPULAR MECHANICS. 


A THREAD-CUTTING KINK. 


Cutting a left-hand thread with a right- 
hand tap and die is something everyone 
cannot do, says a correspondent in the En- 
gineer. Referring to the drawing, 1, is a 
tap which may be of any size, 2 and 2, are 
pieces of sheet brass or copper placed be- 
tween the tap and the die and between the 


bar and die to prevent the crossing of the 
threads, and to keep the die from tearing 
out the threads cut by the tap. The tap is 
right-hand and cuts the left-hand thread. 
Part, 3, is the die that holds the combina- 
tion of brass, tap and the iron rod in place 
while part, 4, is the rod on which the left- 
hand thread is to be cut. 


It may be readily seen that, by placing the 
combination on the rod as shown and turn- 
ing the die to the left, viz., in the direction 
of the arrow, after the first thread is started 
the rest will follow and will be found to 
be a perfect left-hand thread. 


HOW TO CLEAN AN OIL STONE. 


If the stone is glazed or gummed up, try 


cleaning with turpentine. If this does not 
restore its cutting qualities, scour it with 
sandstone and water, or with a piece of 
sandpaper fastened to a smooth board. Oil 
or dirt may be removed by boiling the stone 
in lye, or an entirely new surface may be 
obtained by holding the oil stone against a 
grindstone, revolving the grindstone and 
applying water at the same time. 
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TO CEMENT LEATHER TO IRON. 


A good way to glue leather to iron is to 
paint the iron with a mixture of white lead 
and lamp black, dissolved in oil. Then cover 
with a cement made of the best glue soaked 
in water until soft, and dissolved in vinegar. 
This is mixed thoroughly with one-third of 
its bulk of white pine turpentine, and 
thinned with vinegar until it can be spread 
with a brush. It should be applied to the 
iron while it is hot and the leather put on 
and quickly pressed into place. It must be 
held tight by a clamp while it is drying. 


BLOWPIPE METAL WELDING. 


At Birmingham, England, a special blow- 
pipe for the seamless welding of steel, iron 
and other metals has been exhibited. The 
heat is produced by the burning of acety- 
lene with oxygen, and is so intense that 
the welded joints show no trace of their 
welding. The separate gases pass from 
cylinders through valves which reduce the 
initial pressure in the cylinder to about 7 
pounds on the blowpipe. The united gases 
are then ignited and though the heat zone is 
only about one-eighth of an inch in length 
it melts the metal quickly. Even quartz 
ean be quickly melted, it is said, and blown 
like glass. 


MELTING BRASS WITH OIL FLAME. 

One to two gallons of fuel oil will melt 
100 pounds of brass. This is done by means 
of a furnace which, to a degree, has done 
away with the use of crucibles. 
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tank is placed at a height of 12 feet or more 
above the furnace a head pressure of five 
pounds to the square inch is obtained, 
which is ample for the oil feed. Any ordi- 
nary grade of fuel oil may be used for fuel, 
or, where procurable, crude oil. Natura! 
gas may be used with the same success, 


HOW TO PROTECT THE GROUND CON. 
NECTION OF A TELEPHONE. 


An excellent way to protect the ground 
connection of telephones is given § in the 
American Telephone Journal. 

Carry the leading-in wire down the out- 


Diagram of Wires for Grounding a Circuit 


side of the building and into the cellar as 
near as possible to the spot where the in- 


In this furnace the oil fuel is generajjy Strument is to be located; attach it to the 


Furnace for Melting Brass 


supplied to the burner by a gravity system 
which consists of an overhead gravity tank 
with a capacity of 10 to 20 gallons, to which 
oil is pumped by hand or power from & 
reservoir tank located conveniently for pip- 
ing either inside or outside a building, and 
generally underground, When the gravity 


combined fuse block and lightning 
arrester; run the wire up through 
the floor and attach it to one bind- 
ing post of the instrument. From 
the epposite binding post run the 
wire down through the floor and 
give a secant half-inch of it a full 
turn about the binding screw of the 
arrester; carry the wire the short- 
est way to the ground rod, to which 
solder it securely. The ground rod 
should be not less than one-half 
inch in diameter and three feet in 
length. By this method the lightning arrest- 
er is placed away from inflammable sub- 
stances and the security of the grounding 
connection may he easily tested at any time, 
besides being protected from the extremes 
of heat in the summer and cold and frost 
in winter, 
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RESERVOIR FOR RECOVERING CYLINDER 
OIL. 


An ingeniously arranged concrete reser- 
voir located outside the walls of a plant 
and receiving the waste water from the 
system within, may be used for recovering 


2’Chestnut Plank 


CARE IN ATTACHING BRASS VALVES. 


In screwing iron pipe into a brass body- 
valve it is necessary to use little or no lead 
or pipe joint grease, as the brass is softer 
than iron and gives enough to form a tight 
joint. If lead or pipe joint grease is used 


Curbing 


Section of Reservoir for Recovering Oil. 


cylinder oil. The main feature is the exit 
of the water from the reservoir. The oil 
rises to the top and the water below it 
flows under a baffle (in order not to dis- 
turb the surface) and over a weir into the 
river. The oil may be skimmed off as often 
as the amount requires it. 


THE WELDING OF ALUMINUM. 


At a meeting of the Faraday Society, 
London, a paper written by Mr. 8S. 0. Cow- 
per-Coles stated as follows: 

“Soldered aluminum joints have proven 
unsatisfactory, as they will not stand the 
test of time, because galvanic action takes 
place between the aluminum and _ solder. 
One of the chief difficulties encountered in 
soldering aluminum other than the forma- 
tion of oxide, is that a few degrees below its 
welding point it passes into a pasty or 
brittle state, and, being a very good con- 
ductor of heat, the solder very rapidly cools 
and freezes before it has time to flow suffi- 
ciently. He then proceeded to describe 
Dick’s machine for welding aluminum by 
the removal of the oxide mechanically, com- 
bined with pressure. Reference was also 
made to Heraeus’s process of welding alumi- 
num, which consists in heating the alumi- 
num in a reducing atmosphere until it 
reaches the pasty stage, when the joint is 
made by kneading and hammering. Em- 
mé’s process, which is somewhat similar, 
consists in heating the aluminum up to 600 
deg. C., and welding by hammering. The 
electric welding of aluminum has _ not 
proved commercially successful.” 


it should be placed on the pipe end rather 
than in the valve, so that it will not be 
carried by steam to the bearing parts of the 
valve and catch and hold scale and grit on 
the seats and discs of the valve. 

Extra long wrenches or tongs placed on 
the hexagon farthest from the pipe end 
should not be used for screwing pipe into 
brass valves, as this method is apt to spring 
the seats and place them out of line. When 
screwing pipe into gate and other styles of 
valves always close it tightly so as to make 
the body rigid. 


PATTERN LEAD. 

An alloy suitable for small metal patterns 

is composed of tin one part and lead one 

part by weight. The result is a somewhat 

soft alloy which requires care in the hand- 

ling of the patterns. Some harder mixtures 
are as follows: 


Lead. Antimony. Tin. 
55 30 15 
55 22.7 22.3 
61.3 18.5 20.7 


A white metal that has small shrinkage 
and is good for pattern plates is lead 90, 
antimony 10. <A harder metal with small 
shrinkage and very good for pattern-plates 
is zinc 66 per cent, tin 34 per cent. The 
Ironmonger says an amalgam, very conven- 
ient for stopping up holes that cannot be 
soldered easily, is made of the filings of the 
above alloy, and mercury kneaded in the 
hand into stiff dough, squeezing out all the 
mercury possible. This amalgam should he 
pressed, when first made, into the cavity 
and allowed to harden. When hard it may 
be scraped or filed like the metal itself, 
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SHIP TELEGRAPH SIGNAL SYSTEM FOR 
POWER PLANTS. 


The electric signal system generally used 
on board ship by which the orders are given 
to the engineers, has been adapted to the 
use of electric power plants on land. It 
frequently is of the utmost importance for 
the man in charge of the switchboard to 
communicate instantly to the engineer hy 
means of signals which cannot possibly be 
mistaken. 

The dial in the engine room bears the 
wording of the usual orders, and when the 


Side Telegraph System 


operator moves the pointer of his dial to a 
certain order, the pointer in the engine 
room instantly responds while at the same 
moment the bell signal also sounds. The 
illustration shows a pair of the sending in- 
struments. 


A POINTER ON DRILLING IN IRON. 


Sometimes it is necessary to drill a hole 
in iron when making repairs to wood-work- 
ing machines, and it is found that the drill 
is just a little too small for the size re- 
quired. If a flat drill is used, it may be 
made to cut a hole larger than the width of 
the drill by grinding the center a little to 
one side, leaving the radius of one side 
longer than the radius of the other. If a 
hole is tapped for a bolt and the bolt is too 
tight, the threads can be opened by putting 
a piece of soft metal on one side of the 
tap and running it through again. Neither 
method is desirable when one has an outfit 
of tools, but either may help out in a pinch. 
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CENTER FOR SCRIBING CIRCLES. 


= A center to support one end of the divid- 


“ers while scribing circles is made as follows: 


Take a piece of hardwood and set into one 


of its edges a piece of tin or other metal to 
receive the prick punch mark for the divider 
point. This is handy in working at large 
core boxes when scribing circles on the ends. 


SCARFS FOR WELDING STEEL. 


\ 


A correspondent from New Zealand who 
has success in welding steel tells how it is 
done there: 

For the last six years my work has been 
principally working steel of various grades. 
I get my steel Iam going to weld and upset 
the ends of each piece scarf them with a 
short scarf, seeing that my scarf is full 
in the center so that when they come to- 
gether they will touch in the center first, so 
that all dirt, ete., will squeeze out sideways, 
as the welds come together, I then make 
up a good coke fire, place my two pieces 
of steel in it and get my helper to blow 
very steadily until my steel gets thoroughly 
heated through, and then the last few see- 
onds I get him blowing very hard. My 
helper takes one piece and I take the other 
and give them a few light taps over the 
anvil to remove as much dirt as possible. 
I stick it first with my hand hammer, then 


get my helper to give one or two light press- 
ing blows, and then heavy and as quick as 
possible. I have welded from ¥-inch to 
2-inch steel and very rarely had to take a 
second heat. The flux I use is sandstone or 
sea beach sand, and it has always given 
me perfect satisfaction. I have welded 
steel drills for rock boring machines and 
hammer and drill steel, and very rarely 
have had one break in the weld. 

I have seen men rivet steel for the rock 
boring machine and have noticed that they 
break where the rivet goes through. |! 
think it is impossible to get a solid weld 
when rivets are used. I am inclosing a 
sketch to show how the scarfs are made. 
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ELECTRICAL EXPRESSIONS AND 
THEIR EQUIVALENTS. 


The Practical Engineer publishes a table 
of electrical expressions and their equiva- 
lents, arranged for convenient reference, as 
follows: 

A RATE of doing work 


1. ampere per sec. at one volt 
-7373 foot-pounds per second 
One 44.238 foot-pounds per minute 
WATT 2654 28 foot-pounds per hour 
mile-pounds per hour 
-00134 Horse-Power 
vis Horse-Power 
A RATE of doing work 
737 3 foot-pounds per second 
ATT 44238. foot-pounds per minute 
52.7 mile-pounds per hour 
1.34 Horse-Power 
A ap of doing work 
One 550. — per 
HORSE = per minute 
$ per hour 
POWER 
\ 746 kilowatt 
A apy of work 
One | 2654 foot-pounds 
WATT- { "508 mile- 
H ampere hour per one volt 
OUR i -00134 tour 
tix Horse-Power-Hour 
One A QUANTITY of work 
HORSE: 1,980,000. foot-pounds 
POWER mile- pounds 
HOUR watt-hour 
a kilowatt hour 
One A QUANTITY of current 
ve of the vo 
HOUR Watt-hour volts 
FORCE moving In a circle 
TORQUE 1 A force of one pound at a radius of 


one 


HOW TO WORK STEEL INTO TOOLS. 


A blacksmith, successful in working steel 
into tools, thus describes his method in the 
Mining and Scientific Press: The steel is 
worked at an orange heat during the forg- 
ing. When shaped, the next step is refining. 
This is done by hammering in water. A lit- 
tle water is put on the anvil and the face 
of the hammer is wetted. The steel must 
be at nearly red heat when this is done, 
The refining is repeated by reheating several 
times. After finishing this, the steel is 
heated to a dark red, so that it just shows 
the color, and dipped in raw linseed oii. The 
tool is reheated and dipped three times. 
The fourth time the reheat is carried to an 
orange color and dipped in the oil until 
nearly cold. The oil is then wiped off and 
the metal polished, care being taken not to 
break while polishing, as the metal is ex- 
tremely hard. A large piece of iron is then 
heated to a red heat. The tool is laid on 


this with the heavy side down to draw what- 
ever color is desired, different tools requiring 
different colors. 
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WATER PUMPED FROM GASOLINE 
STORAGE TANK. 


Water instead of gasoline was pumped 
from a large gasoline storage tank at Cleve- 
land, Ohio, recently. The tank had had 
gasoline emptied into it several weeks be- 
fore. Investigation showed that the tank 
was affected by frosts and thaws, that mois- 
ture collected on the sides and bottom and 
the gasoline being lighter than water rose 
to the top, making it necessary to pump the 
water out first. Tanks made of galvanized 
iron well coated with tar will not sweat. 


THE WATT. 


The watt, the unit of electrical power, is 
1-746 of a horsepower. It equals the me- 
chanical energy represented by 44.24 foot 
pounds. One ampere of current moving un- 
der the influence of one volt pressure, or 
any combination of volts and amperes, and 
that will make unity when multiplied to- 
gether, is the equivalent, in the expenditure 
of energy to the work a man would do in 
lifting one pound 44.24 feet high, or any 
work—any weight—raised any distance, in 
which the weight and the distance multi- 
plied together make 44.24, 


CORRECTING BLUE PRINTS. 


Lines omitted on a tracing can often be 
produced on the blue print by scratching 
through the blue surface with a sharp- 
pointed knife. If carefully done, says the 
American Machinist, the resulting line is 
much better than ose made with erasing 
fluid. 


CARE IN BURNING OIL. 


In firing with petroleum, if the fire should 


-_go out, as it sometimes does when water 


is mixed with it, the oil continues to spray 
onto the hot furnace, generating a gas. If 
you attempt to light the dre the gas will 
explode with violence, says the Mining and 
Scientific Press. First shut off the flow of 
oil, then blow the gas up the smokestack, 
then you can light the fire with safety. 
Never venture near a barrel or other ves- 
sel which has the petroleum in it, with a 
naked light, as it is liable to have gas in it, 
and is more dangerous than when full of 
petroleum. 


CONVENIENT CONNECTOR FOR TESTING. 


A very simple and convenient connection 
for testing wires is illustrated in the Lon- 
don Electrical Review. It is intended for 
use on currents up to 10 amperes, and is 
easily constructed. 


FUSE © 


The square plunger is kept out a certain 
distance by a spring, and on pressing the 
ebonite knob, the two holes come into line. 
By inserting the wire and releasing the 
knob, the spring Causes a fair grip of the 
wire. The edges of the holes being well 
rounded, quite small wires can be clamped 
without being cut. A pair of fuses protect 
the terminals. 


TO CUT ENDS OF STEEL TIRES. 


I have a simple way of cutting off ends 
of steel tires, or any iron, with the aid of a 
helper, writes J. L. Painter in the American 
Blacksmith. I take a heavy three-cornered 
file and break it up into 2 or 3-inch 
lengths, and draw the temper, when they 
are ready to use. I lay the file on the anvil 
and place the tire on top and have the helper 
strike, after which I turn the tire, give it 
another blow and off it comes. 


SIMPLE DEVICE FOR MAKING COIL 
SPRINGS. 


A contributor to the American Artisan 
tells of a simple device for making coil 
springs: 

“Take a piece of band iron 


about 12 


inches, 1 inch wide and % inch thick, turn 
up the ends as shown in the sketch, bore 
holes for the crank and bore holes in the 
end of the crank to receive the end of the 
spring wire. It can be fastened to the bench 
with screws or held firm in the vise.” 
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HOW TO MEASURE COAL IN A BIN OR 
BOX. 


A solid cubie foot of anthracite coal 
weighs about 93 pounds. When broken for 
use it weighs about 54 pounds. Bituminous 
coal, when broken up for use, weighs about 
50 pounds, The consequent rule for the ap- 
proximate measurement of coal in a bin or 
box is to multiply the length in feet by the 
height in feet, and again by the breadth in 
feet, and this result by 54 for anthracite 
coal, or by 50 for bituminous coal. The re- 
sult will equal the number of pounds; and 
to find the number of tons, divide by 2,000. 


A HOME-MADE POWER HACKSAW. 


I send a sketch of a home-made power 
hacksaw; it is not very pretty, but it gets 
there just the same, writes a correspondent 
to the American Machinist. There is not 
much machine work about it, as can be 
seen, 
ists bench and all the parts are 


It is secured to an ordinary machin-. 
made 


HOME-MADE POWER HACKSAW. 
from stock wrought iron, with the excep- 
tion of the slide which is brass, riveted to 
the blade frame. For holding the work an 
ordinary vise is used. The saw is not auto- 
matic, but a simple stop at A prevents the 
saw dropping after cutting through the 
work. When the apprentice has nothing to 
do, this is a good thing for practice. 


REMEDY FOR VITRIOL BURNS. 


A Frenchman has discovered a remedy in- 
stantaneous in its effects for the horrible 
burns caused by the use of oil of vitriol. It 
is soft paste of calcined magnesia and water, 
with which the parts burned are covered to 
the thickness of an inch. It alleviates the 
pain almost immediately, and when the paste 
is removed no scar remains. 
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TO MEASURE TAPERING LOG. 
As to the number of board feet in a stick 
of timber four by four inches at one end and 
eight by eight inches at the other, the stick 
being 24 feet long, there are two ways of 
arriving at a correct answer, says Mining 
and Scientific Press. Add the areas of the 
two ends to four times the area of the cen- 
ter section and multiply by one-sixth of the 
length; or, multiply the areas of the ends 
and extract the square root; to this add the 
areas of the two ends, and multiply by one- 
third of the length. The answer by either 
process is 74% feet. 


A SAW HORSE FOR TINNERS. 


“The ‘tinner’s saw horse’ is a model of 
convenience.” It is made by fastening the 
rolls, folders, ete., to a wooden horse, like 


those of the carpenter’s saw horse. The 


top and back of the horse should be as 


Convenient Saw Horse for Tinners 

wide as the base of the machine, and the 
leg# made of 2 by 6 timbers, tapering 
toward the bottom. The inventor claims 
that they are convenient to approach with 
large and odd-shaped work; when wanted 
they can be brought out into a convenient 
place, and when not in use may be set 
aside in a corner or other small space. 

TREATMENT OF BURNS FROM HOT 

WATER OR STEAM. 


When a man is burned with hot water or 
steam of course the first thing to do is to 
send for medical assistance, but in the in- 
terim the injured man’s clothing should be 
removed, and bandages soaked with sweet 
oil and lime water should be lightly applied 


to the burned parts. If steam has been in- 


haled, sweet oil should also be swallowed 
by the patient in considerable quantity, as 
it will soothe such of the burned parts as 
it can reach. 

Sweet oil and lime water should be kept 
about every steam plant, to provide for con- 
tingencies of this sort. Cooking soda (sal- 
eratus) is ulso very soothing when applied 
to burns, and castor oil in moderate quantity 
may be given internally in the place of 
sweet oil, 


HANDY BELT CLAMP. 

A wooden belt clamp can be made by 
anyone having a wood screw box and tap. 
It is very handy in splicing new belts, and 
old ones can be mended without removal 
from the pulleys. The writer says: “An 


8-inch belt is about the limit of its use, al- 
though if you have 1%-inch good hickory 
screws, and leave the handles flat, you can 
turn them up with a wrench for a pretty 
stiff pull. I have two clamps, one for wide 
belts and the other for narrow, with screws 
long enough so that I can make a glue 
splice between the jaws when desirable.” 


TO CLEAN SPONGES. 


To clean old sponges, boil them for three 
or four hours in water (enough to cover 
them) containing a couple of tablespoon- 
fuls of carbonate of soda, or in water mixed 
with a couple of handfuls of wood ash, this 
to remove all the greasy matter that the 
sponges may contain; then rinse them thor- 
oughly, squeezing them well in several lots 
of clean cold water. After this preliminary 
operation soak the sponges in chloride acid, 
mixed with four times the quantity of wa- 
ter, suiting the whole amount to the size of 
the sponge, but keeping the same propor- 
tions. After 24 hours let water run on to 
the sponge for some time, then rinse with 
the hands until the smell of the acid has 
disappeared. Hang the sponges up to dry 
over a hot stove, and when this has been 
satisfactorily accomplished, the sponge will 
be almost as good as new. 
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POPULAR 
NEW GOVERNMENT SUCTION DREDGES. 


Suction dredges, that suck up the mud 
and debris from the bottom of the river or 
harbor and deposit it in immense bins, are 
to be placed in service in different waters 
of the country by the United States govern- 
ment. Ten such dredges are now being 
built. Two will be sent to the Great Lakes; 
two to the Mississippi river; two to Charles- 
ton, 8S. C.; one to Galveston, and one to 
Savannah, Ga. 

These dredges are the largest in capacity 
ever built and are designed in each case for 
the special work. They are self-propelling, 
sea-going dredges and do not depend upon 
the assistance of tugboats or other craft to 
move them around. When the bins in which 
the dredged material is deposited are full 
the vessel propels herself out to deep water, 
dumps the sand or mud and steams back to 
repeat the operation. Some of the dredges 
are arranged for depositing the dredged ma- 
terial into large scows fastened alongside 
the vessel. 

The operation of the suction dredges is 
very interesting. A long flexible tube 12 
to 15 inches in diameter drops down from 
the side of the vessel 20 or 30 feet or more 
to the bottom of the river or harbor upon 
which the dredging operation is being per- 
formed. The upper end of this tube is con- 
nected to an immense rotative centrifugal 
pump revolving at several hundred revolu- 
tions per minute and capable of handling 
many hundreds of tons of water per hour. 
The lower end of the tube is manipulated 
from the vessel against the sand bars and 
mud banks and as the water is sucked up- 
wards by the centrifugal pumps a very large 
proportion of sand and mud goes with it. 
The centrifugal pumps discharge this water 
with its suspended material into the tanks 
on board the vessel or into scows, where 
the heavy matter quickly settles to the bot- 
tom, the water flowing back into the sea. 

The mechanical equipment of the dredges 
for salt-water service will include surface 
condenser outfits. The dredges for the 
Great Lakes are provided with very large 
cross-compound, double-acting, air pumps 
and jet condensers with the usual comple- 
ment of vertical duplex feed pumps, fire 
pumps, ete. The air pumps are of a 
very novel arrangement, inasmuch as it 
is possible by the manipulation of 
valves and cocks provided for the pur- 
pose to cut each pump in half and 
run one side entirely independent of 
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the other side. This practically provides a 
spare pump in each installation without 
the necessity of being overweighted with 
two duplicate machines, and at the same 
time secures the advantages of compound 
steam cylinders. 


ELECTRIC PUNCTURE PREVENTER FOR 
AUTOS. 


When equipped with a recent English 
invention, an automobile is stopped the mo- 
ment a nail or other sharp object is picked 
up by one of the wheels. Inasmuch as a 
tire is seldom punctured with one revolu- 
tion of the wheel the device is calculated to 
prevent accidents of this kind. A fine wire 
is placed close to each wheel in such a way 


Electric Puncture Detector 


that the moment the obstacle is picked up, 
says the Motor Age, the wire is broken, 
which releases a plunger and thus in turn 
cuts out the current supplying the spark 
ing device when of course the machine 
stops automatically. 


The total power generated and used by 
the St. Louis world’s fair will be tn the 
neighborhood of 50,000 horse power. Over 
80 per cent of the electric energy will be mn 
6,600-volt, three-phase, 25-cycle current, 
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PHOTOGRAPHER ABANDONS SUNLIGHT. 


It is not so very many years ago that 
photographers turned customers away on 
cloudy days, telling them it was impossible 
to secure a good picture. Now one of the 
leading photographers in New York city 
has abandoned sunlight, or at least the kind 
which prevails in a large city, and has shut 
it out of his establishment entirely and 
put in a system of his own by which 
he takes better pictures at midnight than he 
formerly was able to do at noonday. 

The use of the flash light, and electric 
light in taking photographs is by no means 


New Photographing Light 


new, but the one is used only for emergency 
work where the exposure must necessarily 
be short and natural light impossible; such 
as a large banquet party for instance. 
Very fair work has been secured with arc 
and incandescent electric lights, and en- 
gravers who use the photographic process 
now work entirely with electric are lights 
instead of sunlight. Such has been the 
progress in the art that the exposure of one 
one-hundredth of a second on a cloudy day, 
or a thousandth part of a second on a bright 
day will produce with quick-acting plates 
excellent results; while pictures taken, de- 
veloped and printed, all at night, absolutely 
sun-less photographs, are common, 

But all these possibilities have heretofore 
lacked the necessities for artistic lighting. 
The flash lights often make people look like 
lunatics, and the electric light effects have 
been mechanical. “The new light is really 
an electric light,” says Photo Beacon, “work- 
ing through the fusing agency of mercury— 
a form of Crooke’s tube.” 

The inventor says: “I am enthusiastic 


about it and believe that nothing which has 
been discovered since the advent of the dry 
plate, twenty-five years ago, will so revo- 
lutionize photography, especially portrait 
photography, as will this light. It is an 
epoch-maker.” 


FUEL ALCOHOL FOR AMERICA. 


Proposed Law That Would Be of Wonderful 
Advantage in Our Commerce 


At last America has awakened to the im- 
portance of ethyl alcohol for manufactur- 
ing purposes, and Congressman Henry S. 
Boutell of Illinois has introduced a bill in 
Congress providing for the manufacture 
and sale of the alcohol free of tax. Ger- 
many has found denaturized alcohol a 
strong commercial competitor of coal, and 
it has entered conspicuously into all the 
manufacturing industries of that country. 
Recently an alcohol exhibition was given 
at Berlin (reported in a previous issue of 
Popular Mechanics) at which the numerous 
and varied uses of the fuel were demon- 
strated. In propelling light vehicles and 
running small engines the alcohol has been 
found superior to any other fuel. It is 
used for cleaning, cooking, heating, light- 
ing and numerous other purposes to won- 
derful advantage. In 1902 Germany pro- 
duced and consumed 58,632,840 gallons of 
untaxed denaturized alcohol. The use of 
this fuel has enabled Germany to success- 
fully compete with the United States in 
many industries previously controlled by 
this country. Germany’s success with the 
fuel long since caused England and France 
to emulate her example, and if the Boutell 
bill is passed the United States will be 
given an equal chance in the race for the 
world’s commerce, and a new and impor- 
tant industry will furnish a new source of 
heat and power for many manufactories 
and various industrial, amusement and do- 
mestic purposes. 


DEAD SEA’S ONLY BOAT. 


Navigation on the Dead Sea is neither ex- 
tended nor remunerative. There is just one 
boat there and that is a little sail boat 20 
feet long. When adverse winds blow the 
sea is lashed into indescribable fury. The 
authorities will not consent to a steam tug 
being put on the sea, although there would 
then be considerable traffic, which now goes 
areund the sea en paek trains. 
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LIGHTING SYSTEM 


FREE TRIAL TO MERCHANTS 


We will ship merchants a Two-Light Outfit on two weeks’ FREE 
trial. If not the best thing you ever saw, return it at our ex- 
pense. Two-Light Ornamental Chandelier Outfit com- 9 
plete, with two-gallon Tank and 25 feet of hollow wire, tJ 
You can afterwards add any number of lamps, which are $3.35 each. 
Extra hollow wire 8c. per foot. Burned under 6 pounds’ pressure, 
with an ordinary gas mantle, it produces 500 candle power light. 
Best and cheapest system on the market. Absolutely safe. Reduce 
your light bills. This offer 60 days only. Order today, sending 
diagram. 


STANDARD GAS LAMP CO., 14! Ontario St.. CHICAGO 


” Search Light (like cut)......$2.00 
Vest- Light. . 1.50 
T 
complete... = 
Outfits. 
Telegraph | 


Our Free Catalog 


. We prom 
money 


AGENTS WANTED 


cle Electric 3.50 
Electric Mall and Library Lamps . .. 
Electric 


J, SCRIBNER & CO. 161 Niagara St, Tonawanda, N.Y. 


The World’s Headquarters for 


ELECTRIC NOVELTIES AND SUPPLIES 


If It’s Electric We Have It. "We Undersell All. 


Battery Table Lamp $ 3.00 
Battery Hanging Lamp 10,00 
Telephone, complete, $2.50, 5.95 
Electric Door Bells 1.0 
Electric Carriage Lamps 6.00 
Hylo Turn-Down Lamps 
Medical Batteries 3.95 

12 Belt, with Suspensary 2.0 
elegraph Outfits 25 
Battery Motors, $1.90 to 12.00 
Bicycle Electric Lights 8.00 
Electric_Railwa 2.75 
ocket Flash Lights 1.50 


ecktie Lights 
SEND FOR FREE BOOK 
$3 Electric Hand Lantern Agents Wanted 


OHIO ELECTRIC WORKS - - - Cleveland, Ohio 


Plumbing Supplies 


1-3 Saved by trading on our wholesale 
prices. Full line in stock. 
Quality guaranteed. Ship- 
ments prompt. Send for 
free illustrated catalog. 

B. P. KAROL, 231-235 W. Harrison St. 


Chicago, III. 


J. W. Middleton & Co. 


PUBLISHERS OF 
THE INTER-STATE 


CORPORATION RECORD 
Containing all Forms and Blanks 


for Organizing a New Corporation 
Stock Oertificates, Bonds, Corpor- 
te and Notarial Seals, Blank 

ks, Printing, Lithographing 


165-167 Dearborn St. Chicago 


BOOK REVIEWS. 


MY AIR-SHIPS, by Alberto Santos-Dumont. 
12mo, 400 pages; 75 illustrations. The Century 
Co., New York. Price, $1.40. This book tells in 


an entertaining manner of the Brazilian aeronaut’s 
many daring ascents and descents, of accidents 
and successes. His airships seem to assume per- 
sonalities and one follows them with increasing in- 
terest. One chapter discusses the possibilities of 
the air-ship in war. Seventy-five photographs and 
diagrams and a most appropriate cover design add 
much to the book. 


ENGINEER'S ARITHMETIC, by Fred 
Colvin and Walter Lee Sheney. Pocket size, 125 


pages. The Derry-Collard Co., New York. Price, 
50 cents. This book is not intended as a complete 
guide to engineering, but to give the foundation 
principles of such calculations as an engineer is 
likely to need. It gives a number of valuable 
tables and a glossary of terms, also rules for horse- 
power, boilers, etc. It is written in the simplest 
manner and may be easily understood, and there- 


fore is well adapted to the needs of the stationary 
engineer, 
COMPENDIUM OF DRAWING, compiled from 
the courses of the American School of Correspond- 
ence at Armour Institute of Technology, Chicago, 
Two volumes; 900 pages; 1,000 illustrations. Price, 


until June 1, $3.00 per volume; $5.00 per set. 
Regular price, $5.00 per volume; $8.00 per set. 
Part I. deals with the architectural or artistic 


side of the subject and covers Mechanical Drawing, 
Shades and Shadows, Perspective Drawing, Pen 
and Ink Rendering and Architectural Lettering. 
Part II, deals with the mechanical or practical 
side and 'tncludes Working Drawings, Mechanism, 
Machine Design, Sheet Metal Pattern Drafting, 
and Tinsmithing. Each section is followed by the 
Examination Questions of the American School of 
Correspondence. The great value of this work is 
in its clear treatment of each section, its many il- 
lustrations supplementing the text. The section 
on shades and shadows brings the contrasting 
methods clearly before the eye and enables the 
reader to locate his own faults in this line. While 
the first volume attracts more interest the second 
is more valuable for general use and practical pur- 
poses, 

Steam and Electrical Engineering, 


by E. Span- 


genberg, M. E., Albert Uhl, A. IL E. E., and 
E. W. Pratt. 672 pages; 648 illustrations. Geo. 
A. Zeller, St. Louis, Mo. Price, $3.50. This book 
is designed to cover the ground of Steam and 


Electrical Engineering completely, and in a manner 
making it valuable either as a reference or text 
book. It contains 1,035 questions and answers. 


P. M. POPULAR. 


“Popular Mechanics is still popular as you will 
see by the following list of 14 yearly subscribtions 
which I obtained in a few hours,” writes Sydney J. 
Staple of Lead, South Dakota. 


HOW TO KILL GERMS IN CLAMS. 


Clams are a nutritious food, but it has lately been 
demonstrated that they contain typhus bacilli, which 
make them highly dangerous unless they are prop. 
erly steamed. If three layers of them are cooked 
by steam, the lower layer should be steamed 1 
minutes and each of the two upper layers 15 min. 
utes. This kills the bacteria and Is the best way tec 


prepare the clams, 
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We Build Them 


THE MURRAY AUTO- 
MOBILE MARINE and 
STATIONARY : : : 


GASOLINE ENGINES 


Transmission, Gears, Carburetters, Pumps, Muffiers, Et 
Write for Circular and Prices before ordering. 
W. B. MURRAY, 1253 Milwaukee Ave., Chicago 


DOUBLE CYLINDER 


Gasoline 
MOTORS 


\ 414 BORE. 514 STROKE 
12 H.P. 
Simple—Reliable. 


Write us for full par- 
ticulars and prices 


JACKSON MOTOR CO. 43 N. Union St., Chicago 


Ghe Hoffman 
Motors 


ANY HORSE POWER 
for AUTOMOBILE 
or MARINE 


H. L. HOFFMAN MOTOR CO. 
28 West Randolph Street, Chicago 


Insure Your Motors 


PEERLESS 
COMMUTATOR 
COMPOUND 


No Grease No Graphite 
No Oil No Tallow 


DOES NOT GUM 


Send One Dollar Trial Order. 
Distributing Agents Wanted. 


Peerless Manufacturing Co., : : New Orleans, La, 


MARCHING THROUGH KOREA. 


Smite the drumskys, boyseroff, we'll have another 
song! 
Sing it as we used to singsky fifty thousand strong! 
Sing with a spiritsky to start the world along. 
While we go marching through Korea! 


Hurrahsky! Hurrahsky! Behold our fighting vansky! 

Tigeroff! Tigeroff! Watch us smash Japansky. 

We will prove that the Czar’s a nifty little mansky, 
While we go marching through Korea! 


Watch old Ivan Blowski as he sounds the bugle call, 

Turn the picture of Japan aroundsky to the wall; 

Let no Japanese escape, but shooteroff them all, 
While we go marching through Korea! 


Hurrahsky! MHurrahsky! We prithee watch our 
smosky! 
Tigeroff! Tigeroff! If we let one blokesky 
Get away alive and safe I only hope we chokesky. 
While we go marching through Korea! 


—Milwaukee Sentinel. 


PRAISE FROM SAN FRANCISCO, 


The San Francisco Examiner says: “The current 
number ef Popular Mechanics, perhaps the most 
progressive and interesting publication of mechanical 
and inventive progress in America, explains for 
the first time the mechanism of the electric Post, 
the most interesting system of rapid transit letters 
and parcels by electricity.” 


FREE WHARFAGE AT ST. LOUIS. 


. 

Yachts) launches and houseboats have been 
granted free wharfage space along the river front 
during the World's Fair by Joseph P. Whyte, har- 
bor and wharf commissioner, acting for the city of 
St. Louis. The concession lasts during the seven 
months of the exposition. The circular reads, in 
part, as follows: 

“Yachts and steam launches.—Yachts, steam 
launches and all boats propelled by their own 
power will be assigned wharf space between Chou- 
teau avenue on the south and Biddle street on the 
north. No charge will be made for wharfage. 

“Houseboats.—Houseboats will be assigned wharf 
space north of Biddle street and also south of 
Chouteau avenue. No charge will be made for 
wharfage. 

“Applications for Wharf Space.—Application for 
wharf space should be made to Joseph P. Whyte, 
harbor and wharf commissioner, city hall, St. 
Louis. 

“Telephone Service.—Free telephone service will 
be furnished to visitors at the harbor office, foot of 
Market street.” 

Boat clubs of St. Paul, Minneapolis, Winona and 
other up-river cities have projected trips to St. 
Louis by water. A number expect to use their 
vessels as hotels during their stay. 


MARRIED BY NINE DRINKS. 


A peculiar wedding ceremony took place at Berke- 
ley, Cal., recently, between a maiden just over from 
Japan and Sakio Makino, proprietor of the Dwight 
Way Belle Nursery. The bride and groom were each 
ushered into separate darkened rooms where each 
drank three cups of wine three times, thus becoming, 
after the Japanese custom, man and wife. 
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“For over 2O years we have run OTTO 
engines for motive power with great sat- 
isfaction.” 

So writes the Aldine Printing House, Xenia, Ohio. There is a 


sermon in this statement for every power user—present and 
prospective. 


The oTTO has seen the rise and fall of many imitations. The journey of most of 
them from the foundry to the scrap pile has been short indeed. Why experiment with the 
cheap kind when the reliability of the OTTO is attested by over 75,000 users. 


THE OTTO GAS ENGINE WORKS, Philadelphia, Pa. 
CHICAGO: 360 Dearborn Street MINNEAPOLIS: 318 3rd Street OMAHA: 1108 Farnum St. 


NEEDLE FLAME cco 


THE THE TURNER DOUBLE JET ALCOHOL BLOW PIPE NO. 1 10 


Has the nearest approach to the Oxy Hydrogen Blow Pipe Jet 
invented and is made so compact it can be carried in the pocket. 


The fuel is wood alcohol and it will run 3 hours at fall blast from 
one filling. The flame is non-oxidizing and can be re ulated from 
a needle point toa brush flame, Unexcelled for jewe ae *r’s and op- 


tician’s work, fine brazing and soldering, 


LABORATORY AND EXPERIMENTAL WORK AND LEAD BURNING 
SEND FOR CIRCULAR 


The Turner Brass Works 
55 North Franklin Street, “ Chicago &@ 


No. 10 Double Jet Blow Pipe 
Capacity 3-4 pint. Weight 2 pounds 


“=F Special Brazing Tools «i Mechanical 
a purposes, from 1 quart to 10-gallon capacity, from a needle point flame to a 


brush | flame 3 inches in diameter. There WHITE MFG. COMP ANY 


is no limit to the work that may be ac- 205 Michigan Street, CHICAGO 
complished with our tools ::::::: wire FOR CATALOGUE AND DISCOUNT 


ENGINES - - 


Vertical and Horizontal 
4 to 20 Horse-Power for 


AUTOMOBILES 


with and without Transmission 
Send 3c. Stamp for Catalogue. 


The Automobile Supply Co. 
Successors to 
THE P. J. DASEY CO. 


Marine Building. Chicago 
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ELECTRIC RAILWAYS 


Dynamos : Motors : Cas Engines 


Com: Working Models, also d Parts. 
thing f for the Amateur Electrician. s for Catalogue - 


The CARLISLE & FINCH CO., 
262 E. Clifton Ave. Cincinnati, Ohio 


Direct connected, has been designed ‘ially for the black- 
smith, and it is his ever re ady helper that works for less than 
five cents a day, and nevertires. It places him on an equal 
stead with the la t steam shops and allows, him to work 
steadi mo at the anvil while his work is being “electrically’ 


WRITE FOR CIRCULAR AND PARTICULARS 
NEW ERA ELECTRIC CO., 942 W. Lake St., Chicago 


NEW ERA ELECTRIC BLOWER 


Gasoline Engines 


“HONESTY IS THE BEST POLICY” 
THIS 18 OUR POLICY 
LET US PROVE IT TO YOU 
Send for Catalogue. Engines to500 H. P_ 
CAVANAUGH & DARLEY 
25 West Randolph Street, Chicago 


WE MANUFACTURE THE BEST 


designed, finest constructed, 
most efficient type of miniature 


Water Power Plants 


For generating electric- 
ity at practically no ex- 
pense, 3 sizes nominal 
capacity 25-50-75 watts. 
To the electrical] student 
these outfits will furnish 
the most efficient instruc- 
tion. Postal brings cata- 
logue of dynamos, mo- 
tors, steam and gasoline engines, nov'ties, water motors, 
etc. Write now. Don’t delay. . Good live agents wanted 
in every town. 


Cc. S. PIPER & CO., Detroit, Mich. 


MAN NAMED RAFFERTY. 


(Based on a Philippine Incident.) 

Man named Rafferty—Needn’t laugh; 

No one said the name was Greek, 
French or German. Stow the chaff! 

Here’s the word I wish to speak: 
At the ambush of Kenire 

Hell broke loose, with sulph’rous glare; 
All the heights were ringed with fire— 

Map named Rafferty was there. 


Man named Rafferty—Here the pass 
Grew so narrow, rock bestrewn, 
That the winds, in surging mass, 
Shrieked for aye an eerie tune. 
Straight ahead the demons came, 
Yelling, howling, in their wont, 
Till we blocked their hellish game— 
Man named Rafferty in front. 


Man named Rafferty—“Be me sowl,” 
So he said, “jist wan man can 
Howld thim divils that wud prowl 
Afther blood, and—Oi'’m the man. 
Rin yez sphalpanes! Niver fear; 
Oi wull kape thim, do yez mind.” 
Well, we ran, for life is dear— 
Man named Rafferty behind. 


Man named Rafferty—No one knows 
Just how long he held the pass 
*Gainst that horde of grimy foes, 
Ere they crushed him, mass on mass, 
But he saved us in his fall; 
Loyal heart, and brave, and true— 
Grace of God, surpassing all, 
Man named Rafferty, for you. 


—Sunset Magazine. 


MIKADO JUST LIKE A MORMON, 


Mutsuhito, the emperor of Japan, would be called 
a Mormon, if he lived in America. He has nine 
wives, one of whom is the empress and eight are 
consorts, having no social rank and not figuring in 
any way in the court ceremonies. They were selected 
for him by the imperial council from among the 
first families of the nation. William E. Curtis in 
“The Yankees of the East,” says of them: 

“They seem to be a sort of guaranty that there 
shall be an heir to the throne as their children are 
recognized as of full standing in the royal pedigree, 
and the present heir apparent is the son of one of 
them. They are selected because of their pure blood, 
their health and beauty and sometimes for politi- 
eal reasons, for it is considered the highest distine- 
tion that can be conferred upon a woman in Japan— 
to be empress is nobler only. The left handed wives 
of the emperor often wield a tremendous influence, 
for obvious reasons, and their relatives are supposed 
to profit thereby. They live in the greatest luxury, 
are surrounded by multitudes of attendants and ex- 
cept for their omission in the court codes of eti- 
qnette, they stand equal to vhe empress herself.” 

The book states that the emperor has had 12 
children, of whom only four, three girls and one 
boy, are living. The Countess Sono was the mothe 
of four children, the Countess Chigusa and _ the 
Countess Yanagiwara of three each aud Mme. Ha- 
shunato and Mme. Hamuro of one child each. Wosi- 
hito, the prince imperial, is the son of Countess 
Yanagiwara. Before her marriage the empress of 
Japan was Princess Haruko. She was married at 
19 and is two years older than the emperor. She 
has had no children. The noblemen and wealthy 
men of Japan also have many wives each and it is 


considered perfectly proper to marry them 


from 
among the lowest women of the nation, 
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FLASH BOILER | 


For 1904 


No burning of boiler—No water ass—No smoke. 
Absolutely Non-explosive. 


pervect KEROSENE BURNERS 


Condensers, 40d other appliances 
are marvels of mechanical development. 


See our exhibit at Chicago Automobile Show. 


Barton Boiler Company 
SOLE MANUFACTURERS, 
4230 State St., Chicago, TIL, U.S, A. 


WRITE FOR FULL PARTICULARS 


BE YOUR OWN ENGINEER 


We Can Furnish You With 


ENGINES 


1-8 H. P. UP. 


Steam Boilers, Steam Pumps, Steam Engines, 
Gas and Gasoline Engines 


For Stationary, Marine and Automobile use. 
Dynamos, Motors, Electric Fans, Electric 
Novelties, Batteries & Supplies, Individual 
Electric Lighting Outfits, 8 to 100 Light. 

Our new Illust’d catalog sent postpaid 6c, 


MARTIN MFG. CO. 180 W. Madison St., CHICAGO 


ENGINE | 


Bicycle Engine 3 


to 4 cycle, Air or 
Water - Cooled— 
1144 to 30 H. P. 
Bicycle Motors, 
Auto Auto Supplies, 
Accessories a. and 
Castings for for r Bi- 
cycle Motors: : : 


W. HOFFMAN 
MOTOR WKS. 


1253 W. Ha'sted Street 
Chicago, III. 


Weight, 70 lbs. Bore 
8-4in. Stroke, 31-4 in 


Dynamo and Motor 
Bargains 


We carry in stock over 600 machines 
in all sizes from )é to 100 horse power, 
both new and second hand, all guar- 
anteed. Small factory equipments our 
specialty. 


NO ONE 


Can sell you a first-class machine for 
less money. We repair all makes. 
Send us your inquiries. 


Please mention Popular Mechanics when writing advertisers. 


Guarantee Electric Co. 


CHAS. E. GREGORY, Pres. 
153 to 159 S. Clinton St., 
CHICAGO 
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LATHES 


9 to 13 inch Swing 


List price, $65.00 and up accord- 
ing to size. When ready to buy 
send for Lathe Catalog and prices 


W.F.& John Barnes Co. 
100 Ruby St., :: Rockford, Ill. 


The WINGET 
CONCRETE 


BUILDING 
BLOCK 
MACHINE 


Patents Guaranteed. 
Any Size or Shape in 
Hollow or Solid 
Blecks required in 
ordinary building operations can be made on one and the 


same machine. 4 1), MACKAY @ CO. 
General Sales Agents, 
Chamber of Commerce, “te Je 


CHICAGO 


ELECTRIC DIAMOND GRINDER 


te 48 Shipped on 10 days FREE TRIAL, 3,000 rev 
olutions per minute. Only Hand Power 
Grinder with CARBORUNDUM wheels. 
Cuts +4 ~ times faster than emery, twenty 
times faster than sandstone. vill not 
draw temper. Try it FREE- If not sat- 
isfactory return at our expense. If satis- 
tory remit us $4.50. 


LUTHER BROS. 
Dept.P.M. North Milwaukee, Wis. 


JOHN HIOLA, General Engraver 


Seals, Badges, Steel and Brass Stamps, 
mbossing Dies, Etc, 
Drop a Postal for Free Booklet 


R. 59, 155 W. MADISON STREET, CHICAGO, ILL 


MARK YOUR NAME 22 your TOOLS, ete. 


SEALS WITH A 


7 Steel Stamp 


Price per letter for 
Steel Stamps 


SIZE OF |INITIAL| NAME 
LETTERS | STAMP |STAMP 


| Ike. | | WILLIAM SCHRIDDE, 
| Engraver and Die Maker 
‘_|358.ClarkSt. Chicago, Ill. 


C.H.MANSON 


MANUFACTURER OF 


MACHINE PLATES® 


ST. 
CHICAGO 
NAME PLATES, STEEL DIES 
SEALS and STENCILS 


Cc. H. HANSON, 44 So. Clark St. 
Chicago 


HOGS SKINNED INSTEAD OF SCRAPED., 


Yates county, New York, has started the custom 
of skinning hogs and it has proved so satisfactory 
that the old method of scalding and scraping has 
been done away with nearly altogether in that 
county. There are no packing houses in Yates 
county, and the hog skinning is done by the village 
butchers, entirely relieving the farmer of this for- 
merly arduous task. The butcher charges no more 
for the work of killing, skinning and cleaning the 
hog than to be permitted to retain the hog skin. 

E. C. Gillett, a resident of Yates county, writes: 
“The practice of skinning hogs has grown and 
spread in this county until not more than 10 per 
cent of all the butchering done is by the old-fash- 
ioned way of scalding. Thirty years ago hog-skin- 
ning was practiced by only one man in this county 
and that on a limited scale. The demand for his 
services increased so that he was obliged to take 
a partner, and yet another, until now there are 
dozens of men who make it a sole business for 
six or seven months of the year. The butcher takes 
the skins for pay and they are worth from 50 cents 
to $1.00 each. It is remunerative business. From 
the standpoint of the owner of the hog it is a good 
thing, too. Before the advent of the skinner a big 
iron kettle had to be procured in which to heat the 
water, a hogshead or tub in which to scald the 
porker, a platform built on which to lay the ani- 
mal while the hair was scraped off, the water car- 
ried and heated to the boiling point. These prepara- 
tions took the best part of the forenoon. If the 
hogs were large and heavy, or there were many of 
them to kill, help had to be secured from a neigh- 
bor, and that meant extra meals for the good house- 
wife to get, besides the work of cleaning the fat 
from the stomach and intestines, which always used 
to fall to woman’s share of the butchering. 

“Now, the butcher will drive into the yard, catch, 
kill, skin, clean the inwards and hang up a half 
dozen hogs in two or three hours. There is no 
water to heat, no mess to clean up, no extra help 
to hire and feed. The loss in weight is slight, from 
five to 15 pounds, according to the size of the hog, 
but the butcher will pay half a cent more per 
pound for pork skinned to cut up on the block and 
for home use it is decidedly better. This practice 
seems to be only local, for the secretary of the 
State Grange told me not long since, that he had 
traveled all over the State, but he never heard of 
such a thing as skinning a hog outside of Yates 
county. There is a good opening in every section 
for a butcher to take up this business. It might 
take a little time to educate the people to it, but 
not nearly so long as it would to induce the people 
of this county to revert to the old practice of hog 
scalding.” 


EXPLODING FIRE EXTINGUISHER, 


Extinguishing a fire as soon as it starts by means 
of a globe which the heat causes to fall and ex- 
plode is a new process Made possible by a Chica- 
goan’s invention. The heat fuses a metal plug which 
works the automatic release causing the ball to drop. 
The explosive extinguishing agent is contained in 
a globe which is suspended near the place where 
a fire is liable to start. As soon as the globe falls 
to the floor, a sliding hammer in the interior ex- 
plodes the sphere and scatters the fire-quenching 
powder broadcast, at the same time making noise 
enough to alarm any one within the building. This 
extinguisher can be suspended at any point, with- 
out connection with any other apparatus, working 
independently in accomplishing its purpose, while at 
the same time it can be thrown by the hand should 
the fire be discovered before it drops of its own 
accord. 
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LATHES 


Wood Working Machinery 


Are used extensively COMPLETE 


by repair shops, tool- 
makers, gun-smiths, 
experimental and 
model makers, etc. 


Carpenters, builders, 
Built for durable and | cabinet-makers, wood HPS 


fine accurate 


OUTFITS 


service, | workers and others can 


containing throughout | successfully compete with 
> the highest type of | large shops by using our 


modern construction. 9 to 14 inch Swing. 


SEND FOR CATALOG “B.” 


labor-saving machinery. 4 
SEND FOR CATALOG “A.” 


THE SENECA FALLS MFC. CO. 


102 WATER STREET, SENECA FALLS, N.Y., U.S.A. 


Adv. No. 44. 


THE “RELIABLE ROUND TRACK 


DESIGNERS, ILLUSTRATORS. 
| HALFIONEZINC. WOOD ENGRAVERS, 


You know how the old-fashioned Door-Hanger sticks 
Ours Wil) Not Bind 
Ours Cannot be Derailed 


Let Us Tell You About It 


WRITE FOR CATALOG AND PRICES 


ALLITH MANUFACTURING CO. 
120 South Green Street, Chicago 


Estimates 
Mechanical 
Engraving Samples 


264266 268-270 FiFTHAVE. 
waCHICAGOm 


. ) HARRISON 4800 
Telephones: t AUTOMATIC 7210 


VALUABLE INFORMATION FOR 


Expert and 


Amateur Machinists 
WHO ARE NOW USING TOOLS 
You may have free our complete Catalogue of Fine 
Tools. Fully illustrated, 176 pages. Gives useful in- 
formation about all the new Mechanical Tools. 
Every tool we make is warranted Accurate and satis- 
factory. 


Ask for Catalogue No. 17 A. P. and send us your address. 


THE L. S$. STARRETT CO., - - Athol, Mass. 
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MOTORS 


5.00 Buys a 
COMPLETE PRACTICAL BATTERY MOTOR—Not a Toy 


WALSH’S SONS @ CO. 
250 Washington St. - Newark, N. J. 


COPPER 


LIGHTNING RODS 


WEATHER VANES 
TOWER ORNAMENTS 
CHURCH CROSSES, 
COPPER FINIALS, etc. 


80 page Illustrated Catalogue mailed free 


T. W. JONES, Mfr., 18 Fletcher St., N. Y. Est. 1862 


Sv 
DIRT CHEAP 


Write for Catalogue and Creen Discount 


THE MOTOR CAR SUPPLY CO. 
1427 Michigan Ave., Chicago 


When You Want Special Jobs Done 
in Sheet Metal 
get in touch with us. 
Steel Tanks, Conveyor Troughs, 
Hoppers, Trucks, Chutes 
In fact, anything of Sheet Steel, Galvanized Iron, Tin 
or Copper, accurately and promptly at reasonable prices 
LYON METALLIC MANUFACTURING CO. 
18-20 South Ann St., Chicago. 


We make 


13-4 H. P. Bike Motor $7.50 


Castings with Drawings 1904 Model 
Now is the time to make that motocyc'e 
and be ready to ride when warm weather 
comes. 1 3-4 and 21-2 H. P. castings, new 
1904 improved models now ready. 

Send forcircularto 


EUREKA MFG. & SUPPLY CO. 
ST. PAUL, MINN. 


SPROCKETS 


and EQUALIZING GEAR 
IN STOCK OR TO ORDER. 


We can save you money. No order too 
small or too large. CATALOG FREE, 


CULLMAN WHEEL CoO., 521-525 Larrabee St., Chicago 


Every Bicycle a Motor Cycle 


by using one of our ATTACHABLE 

MOTOR outfits. Thoroughly prac- 

tical. Can be applied to any wheel. 

On the market four years. Also Mo- 

tors and Castings for Bicycle, Auto- 

mobile, Marine or Stationary. 
LOWEST 2-cent stamp 
gets our catalogu 


STEFFEY MFG. CO., Brown & Pennock Sts., Philad’a, Pa. 


KEEP ON KEEPIN’ ON, 


If the day looks kinder gloomy 
An’ your chances kinder slim 
If the situation’s puzzlin’ 
An’ the prospects awful grim, 
An’ perplexities keep pressin’ 
Till all hope is nearly gone, 
Jus’ bristle up and grit your teeth, 
An’ keep on keepin’ on. 


Fumin’ never wins a fight, 
An’ frettin’ never pays; 

There ain't no good in broodin’ in 
These pessimistic ways; 

Smile jus’ kinder cheerfully 
When hope is nearly gone, 

An’ bristle up and grit your teeth, 
An’ keep on keepin’ on. 


There ain't no use in growhlin’ 
An’ grumblin’ all the time, 
When music's ringin’ everywhere, 
An everything’s a rhyme; 
Jus’ keep on smilin’ cheerfully, 
If hope is nearly gone, 
An’ bristle up and grit your teeth, 
An’ keep on keepin’ on. 
—New Orleans Times-Democrat. 


This is going the rounds of Wall street. A broker 
from the financial vortex sought admission at the 
pearly gates. ‘‘Who are you?’ said St. Peter. “I 
am a Wall street broker.” “What have you done 
that entitles you to admission?” “Well, I saw a 
decrepit woman in Broadway the other day and 
gave her two cents.” “Gabriel, is that on the rec- 
ords?” “Yes, St. Peter, it’s marked to his credit.” 
“What else have you done?’ “Well, I crossed the 
Brooklyn bridge the other night and met a newsboy 
half frozen to death and gave him one cent.” “Ga- 
briel, is that on the records?” “Yes, St. Peter.” 
“What else have you done?’ “Well, I can’t recol- 
lect anything else just now.” ‘Gabriel, what do you 
think we ought to do with this fellow?’ “Oh, give 
him back his three cents and tell him to go to hell.” 

AMERICA’S GREATEST MECHANICAL 
MONTHLY, 

The New York American says: ‘Popular Me- 
chanies is perhaps the most progressive and interest- 
ing monthly publication of mechanical and inventive 
progress in America.” 


DEVICE FOR SOLVING HARD PROBLEMS. 


Would you like to add 1-128 to 37-64 and then 
subtract 5-16 without ever touching a pencil? Would 
you like to do so as quickly as you have read these 
words, and know the result will be absolutely cor- 
rect, that it is simply impossible to make a mistake? 
Such a device has been perfected, and is called a 
Fractometer; it will prove a special boon to drafts- 
men, mechanics, engineers and all who use fractions. 
The thousands of combinations in fractions up to 
128ths can all be instantly worked by a simple turn 
of the disc, and so easy to understand that a ten- 
year-old boy can solve the most difficult additions 
and substractions that any professor in mathematics 
may impose, 

MAGAZINE FOR PATTERNMAKERS. 

The Patternmaker is the appropriate name of a 
new magazine for that craft, and the first number 
is both handsome and interesting. It is published by 
the Tron and Steel Press Co., Cleveland, which also 
issues the Foundry. 


Please mention Popular Mechanics when writing advertisers. 
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GOOD INVESTMENTS 


I have recently been selling the stock of two oil companies—The 


People’s Union Oil Company and the Illinois- 
Colorado Oil, Gas and Coal Company-— which have 
been placed on a dividend-paying basis and in less ome man it laren 
the averrge man to think the situation over. 


invest your money with the long-winded, slow-poke promoter. Life 
is too short for that. What one wants in making investments are 
dividends. 


IF YOU WANT A GOOD INVESTMENT LET ME HEAR FROM YOU 


WILHIE P. GARRISON 
AllO3 Unity Bldg. CHICAGO, ILLINOIS 


The mechanical principles that § DON’T STAND OVER 


have been proven best in all 


im the Standard A HOT STOVE 


O-HI-O Steam Cooker 
WITH TWO DOORS 


PRICES, $2.50 TO $9.50 
ADVANTAGES 


1, Cooks entire meal over one 
burner, any style stove. 

2. Saves 50 pr centin fuel. 

%. Food CANNOT be burned. 

4. Food always steaming hot. 

5. Food not spoiled by wait- 
ing meal. 

6. Saves 50 per ct.in food 

7. Meats always tender. No 


: evaporation. 
COPPER Saves 25 per cent. 
ne in meat bilis. 


8. Steam cooked food always easily digested. Oures dys- 
pepsia. 

9. Saves 50 per cert in doctor’s bills, 

10. Cooker once filled will cook entire meal from soup to 
dessert without further attention. Can't overcook. 

ll. Saves 50 per cent in labor. 

12. Takes the piase of a cook or makesa good 
cook out of a poor one. No mistakes. 


FINE EOR SUMMER COTTAGES 


GRAND FOR CANNING FRUIT 
capa- Handsomely Illustrated Catalog Free 


WE WAN +EN itee em 
city of the most skilled fingers to $40 

ness for yourself before your territory is given to another. 
CHICAGO WRITING MACHINE CO. THE OHIO COOKER COMPANY 


76 WENDELL STREET, - CHICAGO q 759 Jeff Avenue, Toledo, O. 


Please mention Popular Mechanics when writing advertisers. 
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MODE 


UNION MODEL WORKS 


CATALOGUES FREE 
Lal; 193 CLARK CHICAGO. 


F. D. CROFOOT 


BLUE PRINTERS BLUE PRINTING, BLACK 
PRINTING, BLUE LINE & COLOR PRINTING 
WRITE FOR PRICES. 
CROFOOT, NEILSEN @ CO. 
167-169 E. Washington St. - - 


N, NIELSON 


BLUE PRINTING BY ELECTRIC LIGHT 


CHICAGO 


175-18) E. MADISON ST, CHICAGO, ILL. 


Mi ODELS “ticaco monet works 


WRITE FOR CATALOGUE 
OF MODEL SUPPLIES 


ESTABLISHED 1867 . 


MODELS 2 SUPPLIES 


WE MAKE 


Working Models of Your Invention 
' After drawing or description, and charge 
and fixed price for them. Ex- 
perience, and modern equipped shop 
enables us to satisfy and rae you. 
Send for Illustrated Catalog of Appliance for Models 


J. WEINERT & CO., 134 Pierce Ave., Chicago 


DIES, TOOLS, MODELS ann SPECIAL MACHINERY 
Metal Specialties and Stampings Manufactured 


HOEFT & MOORE, Chicago, U.S. A. 
OFFICE: 85-87 Fifth Ave. . Works: Indiana and Franklin Sts. 


FOOT and POWER 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 


SHEPARD LATHE Co. 
A181 W. 24 St., Cincinnati, Ohio 


SPECIAL MANUFACTURING 


Special MACHINERY-MODELS-EXPERIMENT- 
AL WORK. DIES andSTAMPING: Prompt. “Write for 
our bookie.” The GLOBE MACH. & STAMPING CO. 
970 Hamilton Street - Cleveland, Ohio 


A TELEPHONE TRAGEDY. 
The man stood at the telephone 
And howled to raise the dead; 
The Fire Fiend even shuddered at 
The awful things he said. 


He jabbed the trumpet in his ear 
And with a gasping groan 

He shrieked a prayer for mercy through 
The soulless telephone. 


“Give me the fire department—quick!” 
He cried, “Oh haste, I pray!” 

Eftsoon came back a languid voice: 
“What number did you say?” 


The man he danced a frenzied jig 
And shouted it once more; 

Around he heard with sore affright 
The conflagration roar. 


“Hey, Central!’ shrieked he then at last, 
‘“‘My whiskers are on fire! 

Get busy, ere my dwelling place 
Become my funeral pyre!” 


All agonized he waited on, 
To swoon with sorrow when 

The yawning spirit voice came back 
“Line’s busy; call again.” 


They found his charred remains beneath 
The blackened brick and stone; 
And still into his ear was jammed 
The party telephone. 
—Sunset Magazine. 


POWDER USED AFTER FIFTY YEARS, 


W. A. Clark, of Potsdam, N. Y., writes: 
in my possession some powder that was bought 
about 50 years ago by my uncle and grandfather. 
They owned two rifles and did a lot of shooting. 
They stored their powder in a large stone heap on 
my father’s farm. Uncle took to fever and died; 
grandfather never shot much and died not long 
afterward; my father was no gunner, so the pow- 
der, or a portion of it, was left unmolested. Aout 
15 years ago I went and dug it up. There was a 
large flat stone over the box and about two dozen 
quarter-pound cans—round cans, I think—with an 
Indian’s picture on each one. They were badly 
rusted. I picked the rusty cans from around the 
caked powder, broke it up and sifted out the dust, 
leaving the powder looking quite natural but for 
some red grains that showed the rust. I saved four 
pounds. I never tried it until last fall when I 
loaded a number of shells with it and some powder 
bought recently. The old powder shot fully as 
strong as the new. 


“IT have 


HINTS TO INVENTORS. 

The French government has offered three prizes 
for the best “reckoner’” to be used in meas- 
uring alcohol on its production. The first prize is 
of 5,000 frances ($965); the second 3,000 francs ($579), 
and the third 2,000 frances ($386). The contest ts 
open to all inventors in America. Competitors must 
give notice before Dec. 1, 1904. The internal rev- 
enue tax levied upon alcohol in France is calculated 
upon the volume of pure alcohol contained in a liquid 
at a temperature of 15 degrees. It is therefore de- 
sired to get a “reckoner’ or “compteur,” as the 
French eall it, that will determine with certainty 
this degree as the liquid comes from the distilling 
apparatus. 


Please mention Popular Mechanics when writing advertisers. 


10,000 GALLONS 


Drake’s Palmetto Wine 


GIVEN AWAY FREE 


A Complete Cure. 


Neuralgia. 


Radical Remedy. 


Cures all diseases of the Stomach, Bowels, Kidneys, Liver. 


Peerless Preventive. 


Cures Rheumatism, Catarrh, 


How do we know it is a certain cure? We know it because most distinguished medical 
men say so; because former sufferers say so; because a// who have tried it say so. 
A remedy not for a day nora year. It affordsa 
permanent cure. And the trouble never recurs. 
Thousands of thousands tell of its success. No one hints of 


A pure, delightful, wholesome remedy. 


And it is an unfailing cure. 


a failure. 


This is distinctively the age of medicine. 


‘A bottle free!’’ you say. 


So it may, and so it 
will, unless your case is 
chronic. But, if you will 
not need to duy from us, 
your friends will, and we 
shall not make these gifts 
forever. 


If your case is chronic 
the use of the first bottle 
will convince you that 
chronic ailments must 
yield to this remedy. It 
cures the diseases named, 
at any and every 
stage. 


Itisanatural remedy 
and so simple that others 
may soon learn its nature. 
They are making stren- 
uous efforts to learn it and 

haps will. Meanwhile 

et us enjoy the triumph 

that they themselves have 
awarded to us. 


‘*How can you afford it? 


: ‘ This Wine is our contribution, and represents 
a lifetime of study. \f most malignant diseases are curable, we believe that the above must be. 
The result shows that we were right. 


One bottle may cure me.”’ 


Edw. C. Ryan, Lau- 
rel Spring, N. J.: ‘‘I be- 
lieve you have the best 
remedy on earth.” 


. Fred Hoole, Hills- 
boro, Ill.: “I think 
Drake’s Palmetto Wine is 
the best thing to cure 
Constipation 1 have ever 
found.” 


Mrs. Myra Monte, 
Geneva, Wis.: ‘‘It is the 
very best medicine for 
stomach trouble.”’ 


Mrs. E. M. Marston, 
Lakewood, N. J.: ‘‘ It acts 
on the liver the best any 
medicine I ever took.”’ 


Emma Ransdell, Tur- 
ner Station, Ky.: ‘‘ The 
only medicine that has 
ever helped my sidney 
trouble.”’ 


Fayette Smith, Wisconsin Vets. Home: ‘‘ Surpasses anything. My rheumatism is fast 


abating.’’ 


We have such letters by the thousands. 


every case? 


For sale at your druggist’s, or get directly from us. 


Send for a Free Bottle at Once. 
DRAKE FORMULA COMPANY 910 Drake Building, Chicago, Ill, 


We have no record of a single failure. Are we 
over-confident when we say that Drake’s Palmetto Wine Compound wi// effect a cure in 


Retail price, 75 cents a bottle. 


Do it Now. 
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/,000 COPIES SOLD 


ENGINE 
a THE BEST BOOK to 
HELP YOU MAKE 


Written in plsin language 
and fu.ly illustrated. 


Spon & Chamberlain 
a P.M. Liberty Bidg., New York FREE for $1.00 


CEMENT BOOKS 


DO YOUR OWN CEMENT WORK 


Full information in the a books: 

‘‘How to Use Portland Cement” - Price $ .# 

“Portland Cement Sidewalk Constructions’ 
‘Architects’ and Engineers’ Hand d Book of Reinforced 

Concrete Constructions” 2.00 


Delivered free on of Address 


Cement & Engineering News, 164 La Salle St., Chicago, Ill. 
Catalogue of Architectural, 
Scientific and Technical Books 


FREE —Prospectus for 1904, for 


Architects and Builders’ Magazine’ monthly.. 
$2.00 a Year 


WM. T. COMSTOCK, Publisher, 23 Warren St., N. Y° 


LEARN TELEGRAPHY AT HOME 


No Fees to Pay. 


Learner’s Set and Instruction Book $1.75 

Salaries $60 to $150 a month. 

Any boy or girl can learn. Two 

instruments like cut, rig 

2 dry cells, — t Dry 
Batteries 30c e 

ELECTRIC NOVELTY co. 
16 E. Market St., Indianapolis 


T ELEGRAPH Y 
Telegraphers’ Penmanship and Typewriting 
COMBINED IN ONE TUITION 


unable to meet the demands of the rallroads for our 
pa. 1-4 Positions guaranteed to all our students. 
for catalog. 
The Chicago Railway & Commercial Institute 


97 Washington St., Chicago, Ill. 


SEND FOR 


Popular Mechanics 
PREMIUM LIST 


ouT 


STUDENTS NEED 


DRAWING Tite oraFtsman 


25c for 4 months—Cleveland, Ohio 


Please mention Popular Mechanics 


I WANTER GO. 


Somehow about ‘most every spring 
I git a restless fidgeting, 
A hankering to go 
Away somewhere 
An’ I don’t care, 
Jest so 
It’s go. 


I half b’lieve there’s Injun nature 
In every kind of mortal creature, 
Which, when the sap do flow, 

Will hustle men 
Somehow agen, 
Yer know, 
To go. 


For when the pussy-willows fly 
Their yaller banners, somehow I 
Jest but one thing can know— 
It’s really spring; 
The proper thing 
I know 
Is “go.” 


The bluebird sez, “It’s time ter move; 
Jest cross the hill is waitin’ love.” 
silly-like, I know, 
But then, behind 
We're sure to find 
It slow 
An’ go! 


A RABBIT CANNERY. 


A rabbit cannery is the very latest American 
enterprise. Rabbits are the most prolific of 
all meat producing animals, and the cost of 
the “live stock” will be comparatively insig- 
nificant. E. 8S. Sylvester, of Echo Mountain, 
Oregon, is to be at the head of this new in- 
dustry. He expects to can rabbits by the 
thousands, and from their meat he will pro- 
duce “chicken” tamales, all kinds of canned 
chicken products, “lobster” salad, and many 
kinds of famous “French” soups. The rabbit 
meat has been found to make the finest kind 
of tamales, and the products are being shipped 
by the wholesale to New Mexico and Cali- 
fornia. 


A new device to prevent the escape of in- 
sane patients consists of a simple electric con- 
trivance placed under the rug by the bedside. 
As soon us any one steps on the rug an elec- 
tric current is closed and a bell rings wher- 
ever desired. 
when writing advertisers. 


VARICOCELE 


HYDROCELE 


Cured to Stay Cured in 5 Days 
No Cutting or Pain. 
teed Cure or Money Refunded 


VARICOCELE Unier my , treatment this insidious disease 


Guaran- 


rapidly disappears. Pain ceases almost in- 


H. J. TILLOTSON, M. D. 
The Master Specialist of Chicago, who 
Cures Varicocele, Hydrocele, and 
treats patients personally 


stantly. The stagnant blood is driven from the dilated veins and all sore- 
ness and swelling subsides. Every indication of Varicocele vanishes and 
in its stead comes the pleasure of perfect_health. Many ailments are re- 
flex, originating from other diseases. tn 
and nervous diseases result from poisonous taints in the system. Varico- 
cele and Hydrocele, if neglected will undermine physical strength, de 
ress the mental faculties, derange the nervous system, and ultimately pro- 
uce complicated results. In treating diseases of men I always cure the 
A effect as well as the cause. I desire that every person efflicted with these 
or allied diseases write me so I can explain my method of cure, which is 
safe and permanent, 
charges for a perfect cure will be reasonable and not more than you will 
be willing to pay for the benefits conferred. 


Certainty of Cure is what you want. 


or instance, 


numerable blood 


My consultation will cost you nothing, and my 


I give a legal 
aranty to cure or refund your 


Established 1880. 
(COPYRIGHTED) 


at home. 


money. What I have done for others I can do for you. I can cure you 


Correspondence Confidential. 


CESSFUL. My 


will receive in plain envelope a scientific and honest opinion of your case, Free of charge. My Home TREATMENT 18 Suc- 
ks and lectures mailed free upon application. 


H. J. TILLOTSON, M. D., 271 Tillotson Bidg., 84 Dearborn St., CHICAGO 


One personal visit at my office is preferred, but if it is impos- 
sible for you to call, write me your condition fully, and you 


MAKES SHAVING A COMFORT 
Radiumite 


RAZOR STROP 


THE STROP THAT HONES 


Endorsed by prominent army officers, bankers, 
professional men, business men and wage earners. 


PRICE, ONE DOLLAR 
(Moneyback Guarantee with Each One) 


With this strop you can in a few strokes put the dullest razor 
into more perfect condition than can an expert on the finest 
hone. Radiumite, the wonderful new composition, is revolu- 
tionizing the art of shaving. Radiumite strops have hand- 
some nickel and leather trimmings. with silk cord attachment 
for tourists. They are indestructible and never lose their 
wonderful honing and finishing properties. Price, one 
dollar each, with a dollar-back guarantee. 


THE CHARLES ALBERT CO. 
Dept. 2. Chicago, Ill. 


Please mention Popular 


Mechanics when writing advertisers. 


CURED WITHOUT MEDICINE 


New Method Discovered for Drawing Out 
Rheumatic Acid Poison--So Successful 
That the Makers Send it to 
Anybody 


FREE ON APPROVAL --TO TRY 


Don’t take medicine—there’s a better way to 
cure rheumatism. It is through the soles of the 
feet. Being nerve centers, they not only contract 
disease, but they also expel it. Through the large 
foot pores the great new discovery, Magic Fvot 
Drafts, reach and cure rheumatism in every part of 
the body by drawing out and absorbing the pain 
causing acid poisons. They cure after everything 
else fails. No other remedy ever made such a rec- 
ord, or cured so many cases considered incurable. 


TRADE MARK 


Magic Foot Drafts are so sure to cure that the 
makers are sending them to everybody who writes, 
to try without paying a cent. You simply put them 
on and wear them. Then if satistied with the ben 
efit received, send one dollar. If not they cost you 
nothing. You can see that this is proof of their 
merit If cured one dollar is little to pay. Write 
today to Magic Foot Draft Co., 551 Oliver Bidg., 
Jackson, Mich. 


PATENT 


‘During the past 10 years Mr. Shepherd, of Shepherd & 
Parker, has obtained for us a great many important patents. 
We have no hesitation in heartily recommending him to any- 
one having need of the services of a patent attorney. 


HALLWOOD CASH REGISTER CO. 


Valuable and Salable Patents Secured. 
Advice as to 
Value Free 


SHEPHERD @ PARHER, PATENT LAWYERS 


Patentability and Commercial 


Mr. Parker on Nov. 1, 1903, resigned his ition 
as an examiner in the U. S.Patent Officeto enter 
this firm. Address 
210 Revenue Building - +» WASHINGTON, D. C. 


promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Copyrights and Labels registered. 
TWENTY YEARS’ PRACTICE. Highest references. 
Send model, sketch or photo. for free report 
All business confidential. 
Explainseverything. Tells 

How to Obtain and Sell Patents, What Inventions 
Will Pay, How to Get a Partner, explains best 
mechanical movements, and contains 300 other 
subjects ofimportance to inventors. Address, 


H. B. WILLSON & CO. ats), 


721 F Street West. WASHINGTON, D.C. 


PATE N T S 


Skillful prosecution positively guar- 
anteed. Rejected cases a specialty 20 
Installments taken. Write for par . 

ticulars. No charge for opinion as- — 


to patentability, etc. 


THOS. A. HILL, Patent Attorney & Consulting Engineer 
Main office: 261 Broadway, New York City 
Skilled associates in Washington and abroad 


PATENTS 


Protect Your Ideas 


Consultation Free 
Fee Dependent on Success 
Established 1864 
MILO B. STEVENS & CO. 


885 14th St. 
Washington, D. C. 
Chi Office, 
163 Randolph Street 


UR IDEAS 


* $100,000 offered for one 
vention; $8,500 for o> 
Book “How to Obtain a Pateat” 
and “What tolavest” sent free, Send 
rough sketch for free report as to 
patentability. We advertise your 
patent for sale at our expense. 


CHANDLEE & CHANDLEE, Patent Attorneys 
918 F Street, Washington, D. C. 


PATENTS 


Honest advice; honest service. My record—97 cent. 
successful cases. Booklet free. ca 


1065 Virginia Ave. -- WASHINGTON. D.C. 


W. K. Stevens 
(Estab. 1867) 


Sel citor of Ameri- 
can and Foreign 


PATENT NOTES. 


One frequently sees in the daily papers accounts 
of the enormous profits received from simple and 
novel inventions. Instances are given where’ the 
inventors obtain many thousands, and in some cases 
millions of dollars, from patents on useful devices 
or amusing toys which have come into general use. 
Again will be seen accounts of inventors who have 
impoverished themselves in trying to develop certain 
inventions, and have either been robbed of their 
ideas by unscrupulous adventurers or manufacturers, 
or have gone to their graves with the merit of their 
ideas unrecognized. Both pictures are undoubtedly 
accurate, but it is equally true that they represent 
rare incidents. The fact is, the average inventor 
neither makes nor loses a fortune on his invention. 
The country is full of inventors who have realized 
from a few hundred to a few thousand dollars from 
ideas that have come to them either by inspiration 
or from a little study. There are others who are in 
receipt of fine incomes from royalties on thir pat- 
ented inventions. These inventors do not pose in 
the public eye, or appear in the public press, but it 
is largely through their efforts that the United 
States is to-day leader of the world in the produc- 
tion of ninety per cent of manufactured goods. Trace 
the origin of almost every successful business and 
you will find an invention as either the foundation 
or the key-stone. 


EXPERT IN 
SOLICITOR OF 


& FOREIGN PATENTS 


FOREE BAIN, 1652-3 Monadnock Bik., CHICAGO 


The labor unions in. their efforts to control the 
output of labor have lost sight of one of the most 
effective means of controlling the situation and that 
is by owning patents on new inventions, As most 
inventors are now members of the labor organiza- 
tions, it would be a simple matter for the latter to 
buy the patent rights on new inventions made by 
their members and either suppress the labor-saving 
device or machine, or grant licenses for the use ot 
the invention on terms that would yield a profit to 
the union. Organization funds that are usually dis- 
sipated in supporting strikers and walking dele- 
gates could with great advantage be used in buying 
und controlling the inventions and patents of its 
members, 


Necessity is the mother of invention. Well, money 
is usually the ‘‘old man” that must stand sponsor 
for “the kid,” and it should be properly clothed in 
a patent before being sent out into the cold world. 


Brains Not Needed.—Thermometers are not the 
only things which are graduated and get degrees 
without having brains.—Cornell Widow. 


Cement furniture is the latest. 
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THE $8.00 OUTFIT FREE 
QUESTION OF QUALITY 


A Dunlap block, Derby or Fedora Hat 


A pair of stylish Lace Shoes, the new queen last.... 2.50 
A Percale Shirt, detachable Collar and Caffs.... 1.25 


in A neat Silk Four-in-hand Necktie or Bow....... 50 

A pair of fancy Web Elastic Suspenders.......... 50 

A Jupanese Silk Handkerchief............ .50 

Tele hones A pair of fancy Lisle Thread Socks................. 25 
p Thousands of American citizens pay cash for this $8.00 

To introduce our fa- 

is mous made to measure 


custom talloring 
Sntisfactorily 
Answered 


Suit made 
your measu 


Our instruments are the 
best that long experi- 
ence, skilled workmen 
and a complete equip- 
ment can produce. Our prices are the only 
cheap thing we offer. Let us send you a 
catalogue that tells ail about the best Tele- 
phones for Rural Lines and Short Private Lines. 


Acme Electric Co. 
200 5S. Clinton St. Chicago, Ill. 


suitand give youall 


FREE. Send 


blank and tapeline 


and shirt, 
Send no money, but write today 


REFERENCE: First National Bank, Chica 
Capitaland Surplus, - «+ 2, 


we 


make this unequaled 
offer ofa GENU- 
INE CHEVIOT 


in the latest English 
Sack Style, well made 
and durably trimmed, 
for only $10. Egual 
to your local tailor’s $20 


the 


above complete outtt 


us 


your name and address 
apd we wilt send you 


Free Samples 


of cloth, measurement 


for 


size of Suit, t, Shoes 


to 


GENTS’ COMPLFTE OUTFITTING Co. 
Dept.501, 242 MarketSt., Chicago 


$12,000,0% 


THE MARVELOUS RICHES 


OF THE 


Great Brazilian Diamond Fields 


To be Developed by American Enterprise, Brains and Capital 


THE BRAZILIAN DIAMOND, GOLD AND DEVELOPING CO. controls over 400,000 acres of 
diamond fields in the State of MINAS GERAES, BRAZIL Also over 70 miles of the bed and banks 
of the Jequitinhonha River, the richest in the world in gold, diamonds and carbonados. 


BRAZIL, THE FUTURE DIAMOND QUEEN OF THE WORLD 
A Fine Investment 
A Great Undertaking STOCK Diamonds and gold never lose their 


The great American company is | Par Value $1.00 value They are always a good in- 
the pioneer in the opening up of this > vestment. From recent reports, the 
P “s Pp bes Full Paid and South African fields are giving out. 
field of riches by means of modern Non- Assessable Here is the opportunity to reap a 
methods, machinery and enterprise. great harvest 
DO YOU REALIZE WHAT THIS MEANS TO YOU? 

The first to seize the opportunity secures the greatest benefit This company 
mond territory in the world in its possession It needs additional capital to complete its purchase, 
to open up the mines with the best modern machinery and to make such improvements as are desirable 
This causes them to sell a limited portion of their stock. THIS IS YOUR OPPORTUNITY 


has the richest dia- 


TO GET 
IN ON THE GROUND FLOOR. FIRST COME, FIRST SERVED. 
PAR VALUE $1.00. NOW SELLING AT 60 CENTS. CERTAIN TO ADVANCE RAPIDLY 
No better investment than diamonds. UNIMPEACHABLE TESTIMONY “I have this day ex- 


amined several hundred stones of your company ind FIND THEM TO BE GENUINE DIAMONDS OF 


EXCELLENT QUALITY. ranging in weight from ten carats down.’ 0. C. FARRINGTON, Curator 
of Field Museum, Chicago. 
We believe that the stock of this company 
AMPLE PROTECTION FOR ALL is not Ry 7, but also the best mining invest- 
The stock is registered. The officers DIAMOND STOCK eg the pb | 
and directors are men of the highest market. There will soon be more companies 
standing for shrewdness and integrity. in the field, but as we had the pick we believe 
No officer draws a salary until a divi- we have THE BEST that will be offered 
dend has been paid. 


WRITE TO-DAY 


BRAZILIAN DIAMOND, GOLD & DEV. CO., Suite 409 @ 410 


160 Washington St., Chicago 
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Cured before you per. We 
will send any sufferer a 
EE. ASTHHA CURE 
If it cures you, 
E. send us $1.00; 
Address 


REMEDY CO., Dept. 14.688 Sedgwick St., CHICAGO 


MARRY 


TH- BEAU TY 
Marriage wenn A Free to All. Pay when mar 
ried. cOT OLUB, D an. Send no money for particulars. 
SELEOT © pt. 448, TEKONSHA, MICH. 


Accounts Adjusted 


We make a specialty of the adjustment and collection of 
accounts for corporations, manufacturers, newspapers, 
magazines, physicians, etc, We also furnish immedi- 
ately reliable credit reports on any company or individ- 
ual, city or country. 


THE EMMETT JOHNSON CREDIT CO. 
189 La Salle Street Chicago, Illinois 


BUILD YOUR OWN INCUBATOR 
You can do this easily with common tools and 
Save More Than Half. Our Complete 
Book of Plansinstructs fully. We sell you at 
cost all fixtures like Tank, Lamp, Regulator, 
etc. No Experiment. Handsome Catalog Free. 

CHANNON, SNOW & CO., Dept. 1¢2Quiney, Ll. 


For Mailing Lists, Addressing, 
Imitation Letters and all Circular 
Work, address 


TRADE CIRCULAR ADDRESSING CO. 
125 Clark Street, Chicago 
Ask for 50 page Catalogue of Lists, 


AGENTS WANTED 


to canvas Farmers’ Telephone Lines for a 
newly patented specialty. Sells on sight 


J. S. MAURER, - Monadnock Bidg, - CHICAGO 


MONTHS FREE 


Send us your name and address and we will send 

you The Investor’s Review for three months free 

of charge. A great journal of advice for ever 
body. Fully illustrated. Gives latest and most reliabie 
information concerning industrial, mining, oil and other 
stocks and enterprises. Knowledgeis — Great oppor- 
tunities come and ~ S .. fakes likewise. Get posted 
before investin 


INVESTOR'S REVIEW, 1461 Gaff Bidg., CHICAGO, ILL. 


SEND FOR 


POPULAR MECHANICS 


NEW PREMIUM LIST 


MORMONS FLEE TO CANADA 


Claim the Dominion Grants Them Freedom of Wor- 
ship the United States Denies. 


It has remained for farmers of the United States 
to develop western Canada. Thousands of them 
are pouring into the Dominion every day. The 
figures show that 53,860 went from the United 
States during the last eight months. Among these 
emigrants are many who will remain loyal to the 
United States and many who are dissatisfied with 
our present form of government. Included in the 
latter list is an immense affiux of Mormons. Claim- 
ing that they are persecuted in this country and 
not permitted to enjoy the freedom the constitution 
of the Republic guarantees, they are swarming into 
Canada by the thousands. The Canadian govern- 
ment permits them to live according to their religious 
beliefs without molestation and a Canadian official 
says that they are doing more toward the develop- 
ment of the Northwest than any other class of 
people; that they are proving the hardest workers 
and most substantial settlers. 

The World To-Day says: ‘Mormon settlements 
are moving en Masse and almost in toto from differ- 
ent parts of Utah into Alberta, many trekking it 
over land through Idaho and Montana, while it was 
for some time no uncommon sight to see long strings 
of white-covered wagons being borne northward on 
the trains, the families living in box cars en route.” 

An association of land men that was recently 
formed at St. Paul, Minn., and that is aided by the 
Canadian government, is advertising Canadian re- 
sources all over the United States and is probably 
the principal cause of the great exodus into Canada. 


WOMAN'S REST-ROOM. 


“They talk about a woman’s work, 
As if it had a limit; 
There’s not a place in earth or heaven, 
There’s not a task to mankind given, 
There's not a blessing or a woe, 
There’s not a whispered yes or no, 
There’s not a life or death, or birth, 
That has a feather’s weight of worth, 
Without a woman in it.” 


RULE FOR COOLING SURFACE. 


Following is a convenient rule for the amount of 
radiating surface required to cool one square inch 
of heated surface in the cylinders of gasoline en- 
gines: 

With a velocity of 20 miles an hour, 38 square 
inches of radiating surface, such as is found in or- 
dinary tubular radiators, are sufficient to cool one 
square inch of heated surface of the engine cylinder, 
with water delivered to the radiator at an approxi- 
mate rate of two gallons a minute, the temperature 
of the air being that of an ordinary summer day. 
For each mile of speed less than 20, it is neces- 
sary to have an additional three square inches of 
cooling surface for each sqvare inch of heated sur- 
face. 


HOSPITAL CONSUMPTIVE CARS, 


Hospital cars especially for the transportation of 
consumptives are to be placed in service by the 
Santa Fe railroad according to present plans. The 
Santa Fe reaches all the great resorts frequented by 
consumptives in Texas, New Mexico and California. 
and an immense amount of its traffic is of consump 
tive patients. The company believes the plan of 
having special consumptive cars would be mor 
satisfactory than the present methods of disinfect- 
ing the regular sleepers and coaches. 
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